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The McLaren Improved Corliss Engine. 


The engraving represents a Corliss steam 
engine recently brought out by John Mc- 
Laren, River street, Hoboken, N. J. These 
engines are very substantially built, and 
have all the improvements of this class of 
engine known to the builder. The general 
design is the same as that of any first-class 
Corliss engine. The notable features of 
these engines will be found in the bed-plate, 
rocker, eccentric rod connections, and gov- 
ernor. The bed-plate, which is a very heavy 
one, is enlarged at the cylinder end, and 


l 
|also its construction is such which secures 


| for it durability and a very sensitive action. 
Four sizes of this design of engine are at 
present made, namely, 12°30” cylinders, 


cylinder, crank shaft 64 inches in diameter ; 
16” X36” cylinder, crank shaft 7} inches in 
diameter; 20’ x42” cylinder, crank shaft 
94 inches in diameter. 
ee 

An enterprising company, engaged in the 
business of accident insurance, has issued a 
new scheme of risks, in addition to the 
ordinary classification, by which they pro- 





crank shaft 6 inches in diameter; 14’ x30” | 
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Engineering and Mechanical Notes, heat that the water has taken with it is 


By F. F. HEMENWAY. 
We 
DETERMINING THE QUALITY OF STEAM. 


(The following is mainly in the way of 
replies to questions on this subject, which 


| 
| 


generally worse than wasted. 


THE BARREL CALORIMETER. 


The most common device for determining 


| the quality of the steam furnished by a 


boiler is the barrel calorimeter; that is, a 


barrel is nearly filled with water into which 


replies would require more space than can | 


be devoted to them in the regular depart- 
ment of ‘‘ Questions and Answers.” ) 


a known weight of steam of a known pres- 
sure is injected. The quantity of heat ina 
pound of dry steam at different pressures 
and water at different temperatures being 
known, by obsera#éngehow much the tem- 


For all ordinary purposes we must know | perature of the water in the barrel is raised. 





bolted to the cylinder in a manner which 
will bring these bolts inside of the bed- 
plate, thereby obtaining a large amount of 
room for packing the piston rod and screw- 
ing up its glands. The rocker journals are 
formed in the center bearing of the frame, 
and not simply bolted to the frame. The 
rocker arms may be termed double arms, 
because the pins to which the eccentric rod 
and parallel bar are connected do not pro- 


ject beyond the rocker arms, but are secured | 
between the rocker arms; by this arrange- | 


ment the eccentric rod and parallel bar are 
brought to the same distance from the 
center line of cylinder, and thus obtaining 
as near as possible a direct motion. The 
advantage of this arrangement must 
apparent; projecting pins are avoided, and 
greater safety secured. The admission of 


Steam is regulated by a Porter governor 


which has been adapted by Mr. McGowan 
to the Corliss engine; and, as will be seen 
in the illustration, the whole arrangement 
of the governor is a very simple one, giving 


IMPROVED CorRLIss ENGINE. 


pose to indemnify their patrons in varying 
sums of money against loss of hands or feet, 
hand and foot, hand or foot, both eyes, one 
eye, and permanent total disability. Now, 
why wouldn’t it be advisable to fix up by 
law some such table of damages, as proper 
to assess upon railroad corporations, and 
the makers and users of shoddy boilers, in 
cases where injuries of the above kinds are 
shown to be the natural and inevitable re- 
sult of careless management or plain dis- 
regard of natural laws ? 
+ 

The ordinance compelling the use of 
smoke-preventing devices by factory own- 
ers who burn soft coal is being enforced in 





be | Minneapolis. 


Consumers of soft coal, not 


|only in Minneapolis, but elsewhere, very 


generally claim that the smoke-preventing | 
furnaces increased the coal consumption, | 
and some tests have been made by Profes- | 


'sor Pike and city officials of Minneapolis to 
It is claimed | 


determine the truth of this. 
that these tests show no more coal burned 


ita clean and exceedingly neat appearance ; | with than without the smoke preventers. 


the quality of the steam furnished by a 
boiler before the efficiency of the boiler can 
be determined. It is possible that a large 
percentage of the heat in the fuel shall be 
transferred to the water in the boiler, and 
yet the efficiency be low. The pump may 
supply a certain quantity of water to the 
boiler, and this water may all pass 
through the steam pipe; what we want to 


out 


know is how much of it passes out as steam 
and how much as water. 
Boilers are not infrequently credited with 


the quality of the steam can be calculated. 
For convenience of expression, everything 
admitted to the barrel from the steam pipe 
is called steam, though it may be a mixture 
of steam and water. 


OBJECTIONS TO THE BARREL CALORIMETER. 
Strong objections have been raised against 
the use of the barrel calorimeter. These ob- 


jections are that the results obtained by its 


;use are contradictory, and hence without 


high duty, when, in fact, their duty is com- | 


paratively low. They get rid of the water 


|that is supplied them, and it is assumed 


that it leaves in the condition of steam, when 
a liberal percentage of it passes out through 
the steam pipe in the form of water. It is 
almost always safe to say that unless a boiler 
is provided with superheating surface—and 
frequently even then—some water leaves it 
that has never been converted into steam. 
This water not only lacks the heat of 
vaporization which it would have as steam, 


| 
| 


| 


| 
| 
| 
| 


value. Mr. Charles E. Emery has pointed 
out the reason why these unsatisfactory re- 
well as the 
engineers are much in- 


By his permisssion I briefly sum- 


sults have obtained, as 
edy, for 
debted.* 
marize : 

Steam not be taken from the 
boiler, because if there is no circulation at 
the point from which it is taken, it would 
show dry in every event. It should not be 
taken from a perforated pipe crossing the 
steam pipe, as in that case it is likely to 
show superheating. It should be taken 


rem- 
which 


should 


but as steam—not water—is required, the | *Trans. A. S. M. E., Vol. VI. 
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from a lateral opening in the steam sine, [0 degrees contains 50 heat units (some 


the opening being from 1} inches to 2 
inches diameter. At about one foot from 
the main steam pipe, the pipe ieading to 
the barrel should be reduced to } inch or 4 
inch diameter. Near the barrel this pipe 
should be provided with a valve, connected, 
by means of a coupling, with a rubber hose. 
In the coupling a metallic disk should be 
placed, the disk having a hole through 
it, from ,%; inch to 4 inch diameter. A 
small propeller,* the blades made from 
sheet-iron, is used to agitate the water, 
these blades being fastened to the bottom of 
a vertical rod, the end of which runs ina 
wooden step at the bottom of the barrel, the 
rod being guided at the top of the barrel by 
means of a hole through a wooden cross- 
piece. The upper end of the rod is bent to 
form a handle. 

It need hardly be observed that Mr. 
Emery’s precautions are to the end of get- 
ting steam to the barrel of the same quality 
as that passing through the pipe, avoiding 
wire-drawing on the one hand, and on the 
other hand avoiding getting a dispropor- 
tionate quantity of water. 

HOW TO PROCEED. 

The barrel is set upon platform scales, 
which, it hardly seems necessary to remark, 
should be placed as near as practicable to 
the boiler. The barrel is nearly filled with 
water—and the weight and temperature 
noted. To the weight of water isto be added 
a proportionate part of the weight of the 
iron in the propeller or paddle, that will 
be heated, this proportionate part being 
equal to the specific heat of the iron. The 
specific heat of iron is 0.113; multiplying 
the weight of iron exposed by 0.113 will 
give the weight to be added to the weight 
of the water. Thus if the weight of iron is 
10 pounds the addition to be made to the 
weight of water in the barrel will be 10 x 
0.118 = 1.18 pounds. It is advisable to 
make the weight of water in the barrel plus 
the addition to be made for the metal an 
even number of pounds, in order to simplify 
the calculation. 

The barrel being filled and temperature 
and weight noted, the valve is opened and 
steam is blown through the hose into the 
atmosphere until the pipe is 
heated, when the hose is 
thrust into the barrel, the 


4a 
cs 





steam and water tables reckon from 32° 
above zero, but this will make no difference 
in their use). The difference, 54.1 x 20 = 
1,082 heat units imparted to the water in 
the barrel by each pound of steam. But the 
| pound of steam as water in the barrel 
|contains 104.1 heat units which must be 
added, making a total of 1186.1 heat units 
in the steam. We find from the table that 
a pound of dry steam of 85-++ boiler pres- 
sure contains 1213.9 heat, units ; there was 
a deficiency of heat in the pound of steam 
of 1213.9—1186.1=27.8 heat units. Hence 
we conclude that there was as much water 
in the pound of steam as would have been 
vaporized by 27.8 heat units. From the 
table we find the latent heat—heat of vapori- 
zation—of one pound of water at a tempera- 
ture due to a steam pressure of 85+ pounds 
is 882.9 heat units. Dividing 27.8 x 882.9 
gives .0315 pound, nearly, of water 
every pound of what has 
been assumed to be steam. 
This 3.15 hundred 
pounds, or 3.15 per cent. of 
water. It is customary to 
call steam dry when the 
water present does not ex- 
ceed 35 per cent. 

If it is found that there 
is more heat in the water 
than is accounted for by dry 
steam, then the conclusion is 
that the steam is superheated. We find the 
number of heat units that have gone to super- 
heat the steam, by subtracting the heat units 
in the pound of steam as found in the table 
from the heat it has imparted to the water, 
the operation being as before, except that the 
relative positions of the numbers are, of 
course, changed in subtracting. For in- 
stance, in the example noted suppose it 
had been found that the pound of steam 
had contained 1220 heat units instead of 
1186.1. Subtracting 1213.9 from 
leaves 6.1 heat units in excess of that con- 
tained in dry saturated steam. It requires 
.48 heat units to superheat a pound of 
steam one degree, hence the steam must 
have been superheated 6.1+.48—12.7 de- 


in 


is per 





grees. 


Channel beam 





steam pressure being care- 
fully observed, until the 
desired temperature — usu- 
ally between 100° and 110° 
—is reached, the water in the 
meantime being thoroughly 
agitated. Then the hose is 
removed and the tempera- 
ture and weight noted. 
There will then be as data: 
The initial weight of water 
and the final weight as in- 
creased by the steam con- 
densed, the original and 
final temperatures of the 
water in the barrel, and the 
steam pressure. 
OALOULATING THE RESULT. 
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The necessary calculations can be made 
without the aid of algebraical formulas, to 
which engineers in charge of engines and 
boilers almost unanimously object. Assume, 
as a convenient example, that the weight of 
the cold water in the barrel, with the addi- 
tion for the weight of metal as previously 
explained, is 300 pounds, and that 15 pounds 
of steam is added, making the final weight 
315 pounds. 
ature of the cold water—the initial temper- 
ature—is 50° and the final temperature 104°, 
and that the steam pressure is 100 pounds 
absolute, corresponding to a gauge pressure 
of 85-+- pounds. Dividing 800 by 15 it is 
found that 20 pounds of water have been 
heated from 50° to 104° by one pound of 
steam. 
find that one pound of water of a tempera- 
ture of 104° contains, reckoning from zero, 
104.1 heat units, and that the same water at 


*The writer has always used an iron ladle in- 
stead of the propeller; but the propeller is in the 
nature of being more complete and mechanical. 






Assume also that the temper- | 


From tables of steam and water we | 


| ae 
| al bea” \ 
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20 Ton Crane i 


Fig. 1 








SCALE OF FEET 
1234 565 67 


HoFFMAN’s DeEsIGNs IN 


In the foregoing calculations no attempt 
has been made to shorten the process; this 
can be done when it is fully comprehended. 

It may be added that a great deal of care 
is necessary in using the barrel calorimeter. 
All instruments should be known to be cor- 
rect, and observations should be made with 
the utmost exactness, as a very slight differ- 
ence in quantities may make a large differ- 
} ence in the final figures. 

The initial temperature of the water in 
the barrel should be as low as practicable, 
and the quantity of water should not be 
less than 3800—better 400 This 
for the purpose of reducing unavoidable 
errors toa minimum. For the same reason 
no more time than is necessary should be 
used in any of the operations. 


pounds. 


— Y — 
One of the most interesting processes 
|shown at the present American exhibi- 


|; tion, Earl’s Court, is the manufacture of 
|lenses for spectacles and eye-glasses from 


| Alaskan rock crystal. In this exhibit a 


jrapidly rotating disc of hardened steel, 
{ground to an edge and covered with dia- 





1220) 


mond dust, cuts slices from the native 
crystal, each sufficiently large to make a 
lens. These slices are afterwards attached 
with pitch to an iron frame, in which a 
whole set are together ground to the same 
focal length.— Engineering. 
9 ee 
The Wainwright Horizontal Feed-Water 
Heater. 


The cut which we show with this rep- 
resents the Wainwright Feed-Water Heater, 
adapted for use in a horizontal position, 
in which position it can be placed under 
the floor of the engine room, or where the 
head room is limited. 

The special feature of these heaters is the 
use of corrugated copper tubes, through 
which the exhaust steam passes, imparting 
its heat to the water through the extended 
heating surface. It is claimed for these 
tubes that there is an increase of 50 per 
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cent. in heating surface over plain tubes of 
the same length, while at the same time their 
strength is greatly increased, and, owing to 
their property of expansion and contraction, 
all danger of the ends pulling out or of the 
joints working and leaking is eliminated ; 
also that the corrugations tend to keep the 
tubes free from scale. 

The feed water enters at the lower open- 
ing marked ‘ Feed,” fills the body of the 
heater, is heated and passes out at the 
upper opening marked ‘‘ Feed,” the exhaust 
opening being at ends. A drip pipe, as 
shown, is provided for escape of the water 
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1% Ton Crane 
Fig. 2 





CRANES 


of condensation, and a hand-hole for wash- | 


ing and cleaning, not shown in cut. 

It will be seen that this heater contains a 
large body of water well disposed to receive 
heat. 
horse-power by the Wainwright Manufac- 
turing Company, Boston, Mass. 
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Necessity the Mother of Invention, 


It became necessary a short time since to 
change the gauge on a railroad in Utah 
from the narrow to the standard gauge for 
distance of 250 miles. This 
rendered necessary the adzing of every tie 
to the proper depth to place the two rails on 
an equal base. Heretofore in such work 
this preparation of the ties has always been 
hand-adzing, an army of men 
having to be employed at a large expense. 
Supt. Blickensderfer, of the road in ques- 
tion, thought that a machine could be de- 
vised that could be placed on wheels and 
driven slowly over the road to perform the 
work as it traveled, stopping for an instant 
over each tie. The idea was properly car- 


a change 


done by 
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ried out, the machine constructed and th 
work done in 60 days at a cost of on] 
about $2,000, which, by hand work, woul 
have cost fully $15,000. The speed of th 
machine was from 1 to 2} miles per hour 
Of course, with a number of machines th: 
time might have been greatly reduced 
The chief features of the machine: consis 





of a shaft made to revolve on asetof swing 
| hanger trucks, with a cutter three inches i) 
| diameter, having two steel knives or adzes 
of a length corresponding with the width of 
the cut to be made in the tie. To make a 
neat job, a saw is made to work at eacl 
end of the knives. The shaft is made t 
rise and fall the proper distance by an ad- 
justable handscrew. The machine is so set 













It is made in sizes from 50 to 1,600 | 





|that it can only cut to a certain depth, 
| which is easily done, as the entire machin 
rests permanently upon the rails, the wheels 
/always forming the desired base to which 
|the cutters should be driven. In this ma 
|chine the shaft was made to revolve 1,60 
'times per minute. It is believed that th: 
machine can be so constructed as to be 
driven at a much higher speed than was 
employed in this first one. Such a ma- 
chine will be of great value in making 
changes of gauge on roads. The ma 
chine is very simple and inexpensive in 
construction, and can be placed upon any 
ordinary railroad track.—Mining and Scien 
tific Press. 





9 ee 
Improved Methods of Handling Work in 
Foundries, Machine, Boiler and Black- 
smith Shops. 


By W. H. HorrMan. 


Thirty years ago the average apparatus 
for lifting and moving heavy castings, forg- 
| ings and plates, was clumsy in design, slow 





in action, and limited in power. Steam was 
used in but very few shops, and the steam 
| cranes of that date were not conveniently) 
| arranged, or safe for foundry service, as 
| they could not readily be controlled to th: 
extent necessary in hoisting large ladles of 
melted iron. Nearly all the steam cranes 
made previous to the year 1860 were of th: 
stationary jib pattern, there being less than 
a dozen traverse cranes in the country, and 
but.three or four of these were operated by 
steam, either directly or indirectly. The 
cranes for the machine, blacksmith and 
boiler shops were nearly all of the jib type, 
worked by hand, and all were limited in th 


°)) amount of hoist, owing to the very faulty 


designs. 


Any power crane for foundry use should 


| have a liberal hoist, steady power, a chang: 


of speeds operated quickly by one operative 
anda factor of 7 for strength in every detai! 
under strain. If chains are used, the drums 
and pulleys over which they pass should b« 
turned with accuracy, at the same time re 
moving all sharp corners that are in anyway) 
liable to come in contact withthe chain, and 
every hoisting chain should be annealed at 
least once in two years. 

Steel wire much the best for 
cranes, though some foundrymen object to 


ropes are 


| the large pulley blocks necessary, but with 

properly designed cranes, any block of th: 
| sizes recommended by the wire rope makers 
can be used, and the writer has made 
| them even larger than this without incon- 
venience. Ropes of x4’, $”, 1%’, $”, 13’ 
and }”’ diameter, are the standard sizes for 
cranes, and the drums and pulley blocks 
run from 16” to 42” in diameter. For the 
sake of durability, a main hoisting drum 
should be covered with segments of close- 
grained, well-seasoned hard wood, and in 
this wood seating should be turned spiral 
grooves for leading the rope; by so doing 
the life of the rope will be very much pro 
longed. 

All straps, links, and hooks 
should be made of the best mild American 
steel, American charcoal iron, or Swedisl 
iron, well hammered to close up the metal 
and then moderately annealed to counteract 

the crystallizing effects of the hammering 
All shafts, pins and tension bolts, should 
have large round corners at the necks of 
journals, bolt heads, pins, ete. In 


clevices 


these 
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days of rolled beams and shapes, no crane 
should be made of wood, as the use of rolled 
metals will insure absolute safety, while the 
vertical space for hoisting can be very much 
increased over that possible with any wood- 
en structure. 

If jib cranes are desired (and these are the 
most convenient for some work) there are 
two types of them suited to a foundry, viz., 
the stationary jib crane, with traveling 
trolley or truck, and the movable or swing- 
ing jib generally hung on a hinge at the 
bottom of the post; the first named method 
is in general use, while the latter is designed 
for special work only. 

In designing a crane with a stationary jib, 
channel iron or steel can be wholly used in 
the uprights, jibs and braces. Fig. 1, page 2, 
shows an economical way of distributing the 
metal, and the same is the case in the mova- 
ble jib crane for light hosting, say from 
1,000 to 3,000 pounds, illustrated by sketch 
Fig. 2. The latter design was made by the 
writer some years ago for special standard 
work in a small-foundry. It is made of 
thin plate iron, braced transversely by plain 
angle or Tiron. The jib is moved bya 
worm and worm wheel, the ratio of leverage 
on the jib against the worm drum being about 
24 to 1, but in light hoisting this is not at 
all troublesome, and the crane,which can be 
built for very little money, is handled easily. 
When not in use these cranes occupy very 
little space, as the jib can be raised to a 
position nearly parallel to the main post. 

Traverse cranes are now used in most of 
the large foundries, and some of them are 
well designed and very convenient in hand- 
ling ; in fact, this business is now a special 
one, as it should be, some builders having 
in their employ very competent engineers, 
who, of course, are familiar with the strength 
of all kinds of materials used in this class of 
construction. 

One of the main objects in the design 
shown by the sketch of the 20-ton crane, 
Fig. 1, is to get as much hoist under the jib 
as possible, and, in designing a traverse 
crane, this important feature should not be 
forgotten. The top trolley blocks should be 
raised enough to allow the lower blocks to 
pass up through the main carriage and trol- 
ley frames, until the two are block and 
block; for by so doing a clear hoist of the 
whole distance up to the main traverse frame 
is obtained. All large traverse cranes, say 
from 5 to 50 tons’ capacity, should be oper- 
ated in all their movements by power. For 
foundry uses there are many opinions 
among foundry foremen as to the utility of 
the traverse crane, but I think the majority 
of competent foundrymen will agree in stat 
ing that any foundry large enough to melt 
5 tons of iron per day should have a tra- 
verse crane of some kind, as well as the 
regular complement of good jib cranes. 

If a foundry is 40 feet and upwards in 
width in the clear, and a traverse crane is 
to be used, I think the best economy can be 
reached by setting apart one end or a space 
in the center of the foundry for this pur- 
pose. I believe for a width of over 40 feet 
the space allotted to the traverse system 
should be divided by placing a girder so as 
to divide the width of the building, thus 
introducing two cranes instead of one; 
making one 25 feet, and the other 15 feet 
wide. By adopting this method both cranes 
can be used at the same time on different 
work, neither interfering with the other, 
and a traverse crane of 25 to 28 feet reach 
or span is large enough to meet all require- 
ments, except, perhaps, those of ordnance 
and large marine foundries. The dividing 
girder should be a_ well-proportioned 
wrought-iron or steel one, supported by 
three columns of the same material resting 
on suitable piers of masonry, the tops of 
which should be about 9 feet below the 
foundry floor level, so that the piers will 
not be in the way of pit work. 

I know of some traverse cranes having a 
span of over 50 feet, but at the same time I 
think if this span had been divided by using 
one crane 82 feet and the other 18 feet 
wide, the general work in such a foundry 
would be more easily handled than with a 
single traverser, and when a heavy piece is 
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to be lifted and moved both cranes can be 


locked together and traversed as one. 


For general machine shop use the traverse | 
crane in any and all of its well-known useful | 
In the erecting de- | 


forms is indispensable. 
partment there should be at least two trav- 
ersers if the room is from 30 to 60 feet long, 
and if longer there should be three cranes, 
each one proportioned to raise at least 7 
tons, and all of them so fitted as to be used 
jointly when needed, thus giving a com- 
bined capacity of 21 tons. The small auto- 
matic traverse cranes are very handy, but 
as I have already described them in a paper 
on ‘Special I will not dwell on 
this ingenious appliance here. Small jib 
cranes, like that shown in Fig. 2, 
well adapted to light boisting in the machine 
shop, but as for large jib cranes for this 
department I think the space they occupy 
Small 
wall cranes have sometimes been used over 


Tools,” 


can be 


can generally be put to better uses. 


vise benches, but the automatic traverse 
cranes have displaced them, as they do the 
work better and in half the time required 


by the old style. 
- 8 


The Waterhouse Dynamo and Are Lamp. 


The dynamo electric -machine which we 
illustrate herewith represents the 
improvements made by the inventor, Mr. 
Waterhouse, with a view to sequring in- 
creased rigidity, safer operation and higher 
efficiency. That, as lamp 
shown, belongs to what is known as the 
Waterhouse system of electric lighting, 
controlled by the Waterhouse Electric and 
Manufacturing Company, Hartford, Conn. 

The dynamo rests on an iron pan, which 
serves two purposes; first, in collecting any 


recent 


well as the 


oil that may overflow from the oil recess, 
keeping the floor clean; second, it is pro- 
vided with 
means of which the dynamo can be moved 


adjusting arrangements by 
for the purpose of increasing the tension of 
the belt should it become slack. 

The stands are of pleasing form and of 
strong construction. They are provided 
with recesses for catching oil that drips 
from the journals and means for drawing 
off and saving this oil. 


The method of regulation in the Water- 
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The lamp illustrated is easy of adjust- 
ment, requiring only the turning of a nut to 
produce a long or short are. It is made in 
three styles, viz., double carbons for all- 
night runs, single carbon with clutch feed, 
and single carbon with rack feed for eight 
hours’ run. 
all, the arrangement being such that the 


The same magnet is used in 


changes in the flow of the current from the 
main to the shunt conductors on the magnet 
produce a gradual motion instead of.a sud- 
den and impulsive one. By this means a 
fine constant feed is obtained. 











WATERHOUSE 
SYSTEM 





Arce Lame. 





Tue WaternHousE IMpROVED DyNAmo. 


house system is different from that usually 
employed. The brushes on the commutator 
have a fixed position at the maximum point 
for taking off the strongest current, and as 
no movement of them is necessary when 
cutting off lights, the machine is in condi- 
tion to regulate instantaneously. 

It is claimed for this system of lighting 
that there is a material saving by the closed 
circuit; that the buzz and sputter incident 
to long sparks has been done away with, 
and that practically the Waterhouse dyna- 
mos run without sparks or noise ; also that 
the regulation is substantially perfect. The 
known as the No. 3 


dynamo shown is 


machine. 


A Heavy Steel Ingot. 

Vickers, Sons & Co. (Limited), River 
Don Works, Brightside, recently put under 
their forging-press the largest steel ingot 
ever cast in Sheffield, or probably in Eng- 
land. It weighed 70 tons, was 62 inches in 
diameter, and is for an A tube fora 13}-inch 
66-ton gun at Woolwich. An A tube is the 
center tube of the gun, round which all the 
others are shrunk. When finished it will 
be forty feet long. This great mass of steel 
had been heating in the furnace for sixty 
hours. A porter-bar and balance weight 
the latter no less than 20 tons—-were used in 
manipulating the glowing metal, which, by 








means of the 150-ton crane, was quietly and 


quickly moved to the press, and placed on 
the anvil-block. Then the ram slowly and 
silently descended, squeezing the mighty 
ingot into shape under a pressure of 2,800 
tons. This fine piece of machinery can be 
worked up to 3,000 tons The 
whole operation was with 
ease and expedition, and with an utter ab- 
sence of commotion andeflurry. Only the 
ordinary staff were employed, their magnif- 


pressure. 
accomplished 


icent mechanical appliances enabling the 
company to dispense with the small army 
of work people formerly required in such 
exceptional undertakings.—-7he (London) 
Tronmonger. 
aaa —— 

3eware of lawyers who, after a terrible 
railway accident, advertise and tender their 
services to persons having claims for dama- 
ges; offering to proceed against the rail- 
road company at once, and obtain a speedy 
payment of the claims. Ia our opinion 
reputable lawyers do not advertise them- 
selves in this manner; it is only unprin- 
cipled men who will take advantage of dis- 
asters for their own benefit. 


—— oe — 


The lawmakers having decided that the 
proper way for women and children to es- 
cape from the upper stories of burning 
hotels is by sliding down a rope, there has 


been a boom in hemp and manila. 
The Valleyfield Paper Mills, 
These works were established in 1708, and 
since 1770 have been the property of Messrs. 


Many 
here 


Cowan. different descriptions of 


paper are made, including ledger 
papers, similar to the American description, 
animal-sized writing, book, and drawing 
papers, printing paper of ordinary character 
for bookwork, super-calendered for illustra- 
tions, and tough cartridge and ammunition 
papers. The treatment of esparto grass is 
carried out by the boiling processes of Roeck- 
ner and Sinclair with a caustic solution ; 
this, while still hot, is floated into an evap- 
orator, and incinerated to recover the soda, 
which is obtained chiefly in the form of the 
carbonate mixed with 


The offensive gases evolved during 


silicate and other 
salts. 
the process of incineration are carried into 
Porion 
and I’ Espermont’s plan, where they are al- 


a smoke-consuming chamber, on 
lowed to expand and burn, and their un- 
pleasant smell is thereby got rid of. In 
Porion’s evaporating plant the caustic solu- 
tion is beaten into froth by revolving fans 
The froth 
bubbles expose a large surface and evaporate 


working in a tunnel of hot air. 


quickly, making the liquor thicker and more 
ready for the the furnace. Amongst the 
machines of special note to be seen at these 
works is a very large Forbes rag engine for 
beating the stuff, capable of making 16 tons 
of paper a week; five paper-making ma- 
chines, one 78 inch, two 71 inch, and two 68 
inch respectively; three long air dryers, 
composed of about 80 drums each; an au- 
tomatic paper-winding machine, the axle of 
which revolves upon an inclined way; cut- 
ting machines; 


glazing and calendering 


rolls, ete. A 71 inch paper making machine 
makes the paper entirely from esparto. 
Here also there are very complete arrange- 
The 
floor washings and machine waters are con- 


ments to avoid pollution of the river. 


ducted separately down tortuous channels, 
in which suspended matter is deposited. 
The water is then led by a single channel to 
a filter bed, and thence finally to the river. 
The 
pulp deposited in the machine water channel 


The channels are cleared periodically. 


is flushed into a tank through sluices at the 
bottom of every two lengths of the channel, 
and is dried and 
makers. 


sold to packing paper 
The boiler waters are purified in 
a similar manner, assisted by chemical pre- 
cipitation. The deposit on the filter beds is 
cut out and removed. Gelatine size is also 
made at the works. The motive power is 
supplied by several steam engines, amount- 


ing to about 1,200 horse-power in all.—Zna- 


gineering. 


Modern Locomotive Construction. 


bY d. Gees MEYER. 


FORTY-SEVENTH PAPER. 
PROPORTIONS OF CROSSHEAD PINS. 

In establishing rules for determining the 
dimensions of a locomotive crosshead pin it 
will be best to rules on the di- 
mensions of pins used in locomotives in 
actual and successful service. <A great dif- 
ference in the sizes of these pins exists ; 


base these 


but in the writer’s opinion the sizes given 
in Table 14 are a good average, and will be 
used in establishing the following rules. 
The greater number of the smaller pins 
whose dimensions are here given are made 
of cast-iron, and the greater number of the 
large pins are made of wrought-iron. 


TABLE 14 


AVERAGE DIMENSIONS OF CROSSHEAD PINS AS 


AT PRESENT USED IN LOCOMOTIVES. 
Diameter | Diameter of | Length of 
o | Stroke. | Crosshead | Crosshead 
Cylinder. | | Pins. | Pins. 
| 
12” rr ee 2” 
13” | 22”’ 24°’ a 
” 99/7 037" 97 
14” | of, . 
15 | ae ~4 oO 
it ad | 94’' grr a” 
16”’ | 227’ 1 ed 
16 24” 34 By” 
; 22’ 34 34 
17" 24” | 34” 34” 
18” 90” | 31” 31” 
18” 24”’ 37”” 31” 
19” 22" 3h” 31” 
19 24’ 34 33 
20’ 24 38 32’ 
21” 24” | 3 3} 


Crosshead pins are subjected to a shear- 
ing stress, and therefore it would seem that 
by making the diameter of a pin sufticiently 
large to give it the necessary strength to re- 
sist shearing, and then assigning to it some 
given length, would be all that is required. 
But in examining the dimensions given in the 
table we find the diameters of these pins to 
be larger than is necessary for their ade- 
quate strength. Another notable feature is 
that the length of the pins is, in all cases 
the diameter. 
Here, then, we conclude, and rightly, too, 
that there must be other considerations, be- 
sides that of strength, which the designers 
must have kept in view in determining the 
dimensions of these pins. 


excepting three, equal to 


Let us first turn our attention to the 
length of these pins. We find that their 


lengths, compared with their diameters, are 
shorter than the lengths of pins ordinarily 
used in stationary or marine engines. The 
reason for making the length of a locomo- 
tive crosshead pin comparatively so short is 
that considerable lateral play is allowed be- 
tween the hubs of the driving wheels and 
their boxes; and consequently, when the lo- 
comotive is running over a curve, the mech- 
anism between cylinders and wheels will 
become out of alignment, which will create 
an extra stress on the crosshead pin. Now, 
in order to reduce this extra stress as much 
as possible, the pin should be made as short 
as good practice will allow, and thus reduce 
the leverage of the pin. Another reason 
for making these pins so short is that, in 
many locomotives, the space for the cross- 
head, and consequently its pin, is limited. 

From these considerations, and also from 
the dimensions given in the table, we will 
establish a rule for determining the length 
of a locomotive crosshead pin, and obtaining 
dimensions which agree with good prac- 
tice; hence 

Rule The length of a locomotive 
crosshead pin should be equal to its diam- 
eter. 

By the expression ‘‘length of crosshead 
pin” is meant the length marked JZ in Fig. 
262; that is, the length of that part of the 
pin which is covered by the connecting rod 
brass; and by ‘diameter of pin” is meant 
the diameter marked D; that is, the diameter 
of the same part of the pin. 

Our next step will be to establish a rule 
for finding the diameter of the pin. 


% 
‘ 
95. 


Here a 


consideration of the greatest importance 
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presents itself, namely, we must not only | 
make the pin large enough to give it the 

required strength to do the work, but it| 
must also have a large area of working sur- | 
face, so as to avoid heating. Right here it 

may be remarked that when locomotive 

crosshead pins are correctly proportioned so 

that they will not heat, they will also have 

the adequate strength to the work, and for 

this reason we will leave the consideration 

of strength outof the question. But it must 

be distinctly understood that these remarks 

apply only to locomotive crosshead pins, or | 
pins which are as short in comparison with 

their diameters. 

The pressure on the piston is transmitted | 
to the crosshead pin, and experience has 

shown that when the pressure on the cross- | 
head pin exceeds a certain amount the oil | 
will be forced out of the bearings, and con- 
sequently heating or abrasion will follow, 
and the only means at hand to avoid such 
results is to make the working surfaces of 
these pins sufficiently large so as to reduce 
the pressure per square inch. The area of 
the working surface is estimated by the area 
of a surface obtained by cutting the pin 
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the dimensions of any locomotive crosshead 
pin, which is this: 

Rule 26. Divide the total pressure on the 
piston in pounds by 2,880 and extract the 
square rootof the quotient; the answer will 
be the diameter of the pin in inches. Or 
putting this rule in the form of a formula 
we have 


Pressure per inch 


in inches of piston 


"il of the piston re 
2880 


(Diam. of crosshead 
(pin in inches. 


Hr. 54. Find the diameter of a locomotive 
crosshead pin suitable for a cylinder 18 
inches in diameter, and a steam pressure of 
120 pounds per square inch of piston. 


Area of 18-inch piston — 254.47; 


hence, 


254.47 x 120 
aang == 1000 


and the square root of 10.60 is 34 (nearly) ; 
therefore the diameter of the pin will be 3} 
inches, and according to Rule 25 the length 
will also be 3} inches. 

In a similar manner we 
can .obtain the dimensions 
of a crank-pin for all lo- 
comotives when the diam- 
eter of cylinder and steam 
pressure is given. But if 
we assume that in all loco- 
motives the maximum steam 























pressure per square inch of 
piston is 120 pounds (and 











such an assumption is gener- 
ally correct) then the fore- 
going rule can be made sim- 
pler, and thus obtain the fol- 
lowing : 

Rule 27. Divide the area 
in square inches of the pis- 
ton by 24, and extract the 
square root of the quotient; 
the answer will be the di- 
ameter of the crosshead pin. 

Or putting this rule in 
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Projected Area. 


lengthwise through its center, as shown at 
A, Fig. 262. The area of this surface, that 
is, the longitudinal section, which is also 
sometimes called the projected area, is 
always equal to that of a rectangle whose 
length and breadth is equal to the length 
and diameter of the pin. 

Since the pressure per square inch on the 
pin is estimated by the pressure per square 


projected area of the pin, we must propor- 
tion this area in a manner which will not 
allow the pressure per square inch to exceed 
agiven limit. Here, then, the question arises, 
what is this limit? To answer this question 
let us find the projected area of each pin 
given in Table 14, which is obtained by mul- 
tiplying the length by the diameter of each 
pin; the product will be the area required. 
Let us assume that the 
per square inch on the piston is 120 pounds, 


greatest pressure 


obtained in multiplying the area of the 
piston by 120. 


jected area of the pin we will obtain a 


square inch. By so doing we find that the 


and since these pins in Table 14 have given 
satisfaction, and since the dimensions of the 
pins in this table are suitable for cast-iron 
pins, and also often used for wrought-iron 
pins, we may adopt either 2,200 or 3,200 or 
any other figure between these two as a 
limit or standard of pressure per square of 
projected area. Let us adopt 2.880 pounds 
per square inchas astandard. We are now 





na position to establish a rule for finding 


A 


inch on this rectangular surface, that is, the | 


then the total pressure on the piston, or the | 
projected area, will be equal to the product | 

Now, dividing this product by the pro- | 
quotient which will be the pressure per | 


pressure per square inch of the projected | 
area varies from about 2,200 to 3,200 pounds; | 


the shape of a formula we 
have 


/Area of piston 
VV in inches 
24 


Diam. of crosshead 
pin in inches. 


By this last rule the dimensions of the 
crosshead pins in Table 15 have been ob- 
tained. As will be seen, the dimensions of 
pins in Table 15 agree very closely with 
those in Table 14, and may, therefore, be 
adopted as the standard sizes of cast iron 
pins for locomotives in which the steam 
pressure in the cylinders does not exceed 
120 pounds per square inch. A number of 
| locomotive builders make the diameters of 
| wrought-iron pins somewhat less than that 
| of cast-iron ones, but leave the length of 
| the former the same as that of the latter, 
| But on the other hand quite a number of 
builders make the diameters of cast-iron 
}and wrought-iron pins alike, and thereby 
| obtain a greater uniformity in the patterns 
for the connecting rod brasses. 





TABLE ‘15. 
| DIMENSIONS OF CROSSHEAD PINS SUITABLE FOR 
LOCOMOTIVES IN WHICH 
SURE PER SQUARE INCH 
120 pouNDs. 


THE STEAM PRES- 


DOES NOT EXCEED 


Diameter Diameter of Length of 
| of Crosshead Crosshead 
| Cylinders. Pins. Pins. 
| 
| 9” 13” 13’ 

10” 14” 17’ 
11” 9” 9” 
19’’ 24”’ 94"" 
ore ¢ arr ‘ Bop 
13” 23 23 
14 23°’ 24’’ 
ad 93° De tag 
ree i + o 
i <R bt 
17 a 3” 
18’’ 3}”’ } 3)” 
19’ 34”’ } 3S”’ 
20’’ 82" | $a’’ 
21” gay 33/7 
90/" gir ety 
ated OR ee) 





Sepremser 17, 1887 


REMARKS RELATING THE FORM OF 
HEAD PINS. 


TO CROSS- 
Cast-iron pins are cast to the crosshead: 
wrought-iron or steel pins are put in separ- 
ate, and fit into tapered holes in the cross- 
head. The taper of these holes should not 
be too great, as an excessive taper will 
throw too much stress on the nuts and is 
liable to tear the pin at B. A good taper, 
and which is often used, is 1} inches in 12 
inches; that is, the diameter at one end of the 
12 inches will be 14 inches less than at the 
other end. Many master mechanics use one 
tapered reamer only, as shown in Fig. 263, 
for reaming both holes which fit the pin at 
C and F. Some master mechanics object 
to this plan, because in their opinion it 
does not leave a shoulder sufficiently large 
at #, and therefore the diameter of the pin 
at C is reduced, although the taper is left 
the same as before. For pins of this kind a 
step reamer similar to that shown in Fig, 
264 will have to be used. 

The crosshead pin is held in position by 
two nuts VN, and toobtain further security 
a split pin P is inserted in the end of cross- 
head pin. 

All crosshead pins should be prevented 
from‘turning by a dowel pin or a small 
feather F’, as shown. 

Crosshead pins made of wrought-iron 
should be case-hardened. 
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Increasing the Tractive Power of Loco- 
motives, 


In a paper read before the American As- 
sociation for the Advancement of Science, 
Elias E. Reis claimed the practicability of 
using the electric current for increasing and 
varying the tractive power of locomotives. 
Experimentally he had found it possible to 
increase the friction of rotating bodies 50 to 
100 per cent. The increase in frictional 
adhesion was due, he said, to a molecular 
change in the conducting substances at their 
point of contact. We quote further from 
the paper as follows: 


Ihave here a model car and track ar- 
ranged to show the equipment and operation 
of the system as applied to railway motors. 
The current in the present instance is one of 
alternating polarity, which is converted by 
this transformer into one having the required 
volume. The electromotive force of this 
secondary current is somewhat higher than 
is necessary. In practice it would be about 
half a volt. You will notice upon a closer 
inspection that one of the forward driving 
wheels is insulated from its axle, and the 
transformed current, after passing to a reg- 
ulating switch under the control of the en- 
gineer or driver, goes to this insulated wheel, 
from which it enters the track rail, then 
through the rear pair of driving wheels and 
axle to the opposite rail, and then flows up 
through the forward uninsulated wheel, 
from the axle of which it returns by way of 
a contact brush to the opposite terminal of 
the secondary coil of the transformer. Thus 
the current is made to flow seriatim through 
all four of the driving wheels, completing 
its circuit through that portion of the rails 
lying between the two axles, and generating 
a sutticient amount of heat at each point of 
contact to produce the molecular change 
before referred to. By means of the regula- 
ting switch the engineer can control the 
amount of current flowing at any time, and 
can even increase its strength to such an 
extent, in wet or slippery weather, as to 
evaporate any moisture that may adhere to 
the surface of the rails at the point of con- 
tact with the wheels while the locomotive 
or motor car is under full speed. It will be 
apparent that inasmuch as the ‘* traction 
circuit” moves along with the locomotive, 
and is complete through its driving wheel 
base, the track rails in front and rear of the 
same are at all times entirely free from cur- 
rent and no danger whatever can occur by 
coming in contact with the rails between 
successive motors. Moreover, the potential 
used in the present arrangement, while 
sufficient to overcome the extremely low re- 
sistance of the moving circuit, is too small 
to cause an appreciable loss of current 
from that portion of the rails in circuit, even 
under the most unfavorable conditions of 
the weather. In practice the primary cur- 
rent necessary is preferably generated by a 
small high speed alternating dynamo on the 
locomotive, the current being converted by 
means of an inductional transformer. To 
avoid the necessity for electrically bridging 
the rail joints, a modified arrangement may 
be employed, in which the electrical con- 
nection is made directly with a fixed collar 
on the forward and rear driving axles, the 





current dividing itself in parallels between 
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the two rails in such a manner that, ifa 
defective joint exists in the rail at one side, 
the circuit is still complete through the rail 
on the other; and as the rails usually break 
joints on opposite sides this arrangement 
is found very effective. The insulation of 
the driving wheels is very easily effected in 
either case. 

As the amount of additional tractive ad- 
hesion produced depends upon the quantity 
of current flowing, rather than upon its 
pressure, the reason for transforming the 
current as described will be apparent, and 
its advantages over a direct current of higher 
tension and less quantity, both from an eco- 
nomical and practical standpoint, will for 
this reason be clear. The amount of heat 
produced at the point of contact between 
the wheels and rails is never large enough 
to injure or otherwise affect them, although 
it may be quite possible to increase the cur- 
rent sufficiently to produce a very consider- 
able heating effect. The amount of current 
sent through the traction circuit will of 
course vary with the requirements, and as 
the extent to which the resistance to slip- 
ping may be increased is very great, this 
method is likely to prove of considerable 
value. While in some cases the use of such 
a method of increasing the tractive power 


‘of locomotives would be confined to ascend- 


ing gradients and the movement of excep- 
tionally heavy loads, in others it wou d 
prove useful as a constant factor in the work 
of transportation. In cases like that of the 
New York elevated railway system, where 
the traffic during certain hours is much be- 
yond the capacity of the trains,‘ and the 
structure unable to support the weight of 
heavier engines, a system like that just de- 
scribed would prove of very great benefit, 
as it would easily enable the present engines 
to draw two or three additional cars with far 
less slipping and lost motion than is the case 
with mechanical friction alone, at a cost for 
tractive current that is insignificant com- 
pared to the advantages gained. Other 
cases may be cited in which this method of 
increasing friction will probably be found 
useful, aside from its application to railway 
purposes, but these will naturally suggest 
themselves and need not be further dwelt 
upon. 
ata 


Making Irregular Cylindrical Forms, 


By W. D. Forses. 


To the minds of most machinists or 
manufacturers anything which is truly 
cylindrical is associated with being pro- 
duced on a lathe. Take, for instance, small 
Y pulleys, such as are used on many small 
amateur and jeweler’s lathes, sewing ma- 
chines, etc.; in all probability there are not 
three places in the world where they are 


not turned up on a lathe, yet, for true 
economy, this useful tool should not be 
employed for the work. It is not sup- 


posed, however, that any cheaper way to 
produce one such pulley can be suggested 
than by simply forming it up on an arbor 
between the centers of a lathe. Making a 
single pulley and manufacturing a great 
number of them are two vastly different 
jobs, and in asserting that a better tool than 
the lathe can be found for the work, the 
statement only holds good for large num- 
bers. There are in most sewing machine 
shops special tools on which a wheel can be 
bored and turned, but in these a single 
pointed tool does the work, or rather, 
several single points do so, but such tools 
are generally for rounding up the rim of the 
wheels and boring and facing the hubs. 

In cases where there is a special tool, it is 
very core the hole, as the wheel 
cannot be taken off before the rim is turned, 
but the combination of boring and turning 
as a rule, requires a complicated piece of 
mechanism in comparison with a tool for 
ach purpose, and perfect concentricity is 
not apt to be obtained unless an arbor is 


well to 


used on which to form the wheel. 

The milling machine is a most economi- 
cal tool on which to produce irregular forms, 
and at least half as much more work on 
small wheels can be obtained from it with 
unskilled labor as can possibly be hoped for 
with skilled help and a lathe. The first 
operation of boring and facing the hub is 
performed in the usual way, only it is re- 
commended to have no core set for the hole, 
as a drill will do much faster work than a 
boring tool. The bored wheel is then put 
on the arbor of a milling machine—not a 
little, light trembling tool, but one able to 
stand up to work. 

On the bed of this 


must be made fast a 
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tool whose cross-section is of the desired 

form and the length of which is not less 

than one-quarter the circumference of the | 
wheel to be turned. 

To liken this tool to anything in common 

use would be difficult, but perhaps the 

nearest approach to it is the blade of a 

hack saw. Fig. 1 gives an idea of the tool, 

which is, in fact, a milling cutter having no 
rotary motion, but simply a feed under the 

work, while the work itself revolves and 

runs over the tool. 

Of course if the cross-section was com- 

plete from tooth 1 to 7, it would be out of 

the question to have any result except a 

break up, but as tooth 1 is only a partly 

completed form, it cuts but a small part of 
the metal as the wheel revolves over it, and 

the second tooth has but a small amount 

more, and so on until the last tooth gives a 
complete cross-section. If the are 

properly made, after the style of the well- 

known Brown & Sharpe cutters, they may 

be sharpened without changing form, but it 

will surprise those who, for the first time, 

try this idea, to find how long the cutter 

will work without grinding. 

This system, if one may so call it, is open | 
to many labor-saving modifications in the 
machine shop. Take, for instance, the 
forming of hand wheel handles; although 
they can generally be best bought all 
finished, many prefer making them in their 
own shops, and to use the system before 
described, it is necessary to have a lathe on 
which an adjustment up and down of the 
tool carriage can be obtained. Take a 
piece of steel and work out a form to meet 
the desired shape of a handle, say like 
Fig. 2, making proper provision to secure it 
to the lathe carriage. 

When the form is marked out to suit you 
it should be about six inches long over all, 
but the form need not run its entire length, 
but must be at least a little longer than the 
length of the handle to be formed. Now 
cut the end off at an angle, like Fig. 3 
(which is looking down upon the tool), the 
angle depending somewhat upon the nature | 


tools 
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of the work, whether it will stand a good 
chip without springing. After hardening, 
place the former tool on the lathe carriage 
firmly, and adjust it to a height which 
would just nicely skin the roughed out 
form. 

Now start your lathe backwards, put on a 
fair speed and throw in your cross-feed, 
giving it rather a slow motion, and when 





fect a form as you could desire will be the 


| sults. 
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‘result. Such a former tool must be kept 


nice and sharp, or the work will show it and 
poor results will be obtained. 

Such former tools can be used to very 
great advantage on brass goods; in fact, air 
cocks are constantly made with their aid, 
as are many other brass articles. 

ape 


It is said that the Standard Oil Company 
have plans for a fleet of steamers for carry- 
ing oil in bulk, each steamer to be capable 
of carrying 700,000 gallons. 

——-—_~@>e——— 
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LETTERS FROM PRACTICAL MEN. 





Shrinkage of Cast-Iron, 
Editor American Machinist : 

In your issue of Aug. 27, Mr. Masters, in 
referring to what I said about shrinkage of 
cast-iron, made some good remarks. One 
especially struck me, where he said, ‘A little 
intelligent discussion will bring better re- 
” What I tried to show at the time 
referred to was that the shrink rule now 
generally used—viz.: the 4 inch to the foot 
shrinkage —was much, and that for 
general work a rule with 4 inch to the foot 
shrinkage would be more suitable. I sup- 
pose a shrink rule that would do for all 
kinds of work would be a remarkable one. 
Different shrinkage often occurs on two 
similar castings, notwithstanding they may 
be of the same grade of iron. Should one 
be poured with hotter metal than the other, 

which is often the 
sase, there will bea 
"| difference in the 
shrinking, so that this 

Bs would also have to be 
= _ attended to as well as 

— the grading of the 

iron, as of course Mr. 
Masters very well knows; but it is the 


too 


~ 
| 


] L 


| shrinkage of the average run of castings we 
| want to get at. 


I am very fond of measuring castings to 
see what they have shrunk, and so far I 
have found that dry sand castings do not 
shrink as much as green sand castings ; this 


is contrary to the table of shrinkages given 


by Mr. Masters. 


the tool has passed under the work, as per- | 


My individual experience 
in this may not amount to much, but it 
can be taken for what it is worth. 

Not long ago we made some large legs 
for some Boyle ice machines. The first 
were green sand and came out 
right for length, with just the right finish 
on each end; the second lot we made in dry 
sand, and they all came out too long, and if 
we finished them to the proper length the 
flanges would have been too thin. I do not 
think a probable difference in the grade of 
iron did it either, because they were cast at 
different times, and invariably the dry sand 
castings were the longest. 

Chicago, Ill. 


made in 


P. 8S. Dinary. 


The Spring Roller Problem, 
Editor American Machinist: 
I have much interested in 


become the 


| ‘* spring roller problem” as put forth by John 


Ek. Sweet, and I would offer to him the 
following as the ‘‘ mathematical” solution, 
for it seems to be the only way the problem 
can be satisfactorily solved. I will not go 
into the detail of deriving the formula for de- 
flection, for it would be uninteresting to 
those who would not understand it and it 
would be like repeating an old story to 
those who do understand it. 





Referring to Fig. 1 we will suppose the 
roller to be bisected by a horizontal plane, 


5 


which are free to move in a_ horizontal 
direction only. It will be seen that these 
conditions are exactly the same as when 
the half was a part of the roller, as far as 
the action of the force upon the roller is 
concerned. The angle of the ends being 
kept 90° with a horizontal line. 

The problem itself into 
calculating the deflection of a curved beam 
loaded in the center and fixed at the ends. 
As the lower half will deflect the 
amount as the upper its deflection will be $ 


now resolves 


same 
of 44” = a3" 
Since the greatest bending moment of a 
beam is the weight it carries into the per- 
pendicular distance between the support 
and the line of action of this weight (m, Fig. 
2), the greatest bending moment is the same 
for any beam between the same supports, 
other conditions being the same. As it is 
this moment that produces the greatest de- 
flection and requires the greatest strength 
of the beam, the size and deflection of the 
straight and the curved beam will be the 
same. 
We have now only to use our formula 
for deflection of straight beams to find the 
thickness of roller with the },’’ deflection. 
The general formula for deflection of a 
straight beam loaded in the middle and 
fixed at the ends is: 
, Wis 
Y= 928 

W = the weight = 750 Ibs. 
? =length of beam = 

roller = 3.5”. 


diameter of spring 


FE = modulus of elasticity = amount a piece 


of the metal 1’ cube will stretch 
under a load of 1 Ib. = 30,000,000. 
, , bh ; 
7 = moment of inertia = 33 b=1ih 
A thickness of roller = ¢. 
V = deflection of beam = ,\y 
Putting in the formula for the letters 


their respective values: 


—_ 750 x 3.53 x 12 
82 ~~ 192 x 30,000,000 x 1.875 x ¢3 


Pia 750 x 12 x 82 waaitiie 
t 3.54 192 x 1.875 x 40,000,000 ~ °° >?! 
F. A. NoBue. 


Making Tight Joints Without Scrap- 
ing or Grinding —Grinding Twist 
Drills, 


Editor American Machinist : 


I wonder if any good ever comes from 
taking an inventory of one’s own short- 
comings? In skirmishing around in this 
direction this thought presents itself : Which 
of three things is the easiest to do—to for- 
get, to make mistakes, or to find fault with 
other people. This latter weakness, to- 
gether with a disposition to tell all the 
things that I know, and a great many that 
I do not know, are among the minor faults 
that I plead guilty to, and I seldom think 
of them without calling to mind Josh Bil- 
lings’ proverb, * that one better not know 
quite so much, than to know so much that 
ain’t so.” 

I think a careful review will show that in 
the practice of medicine, among the things 
about which the medical profession were 
the most certain they were right, they now 
admit they were wrong. I believe many 
things which the most scientific 
mechanics and scientists were the most sure 


about 


of all things that they were right about 
have been shown to be and I am 
equally that many of the 
things in practical mechanics about which 


wrong ; 
sure among 
we have all along and still feel most sure 
we are right in following, we are just as far 
out of our reckoning as the theorists. It’s 
easy to forget, it’s easy to find fault with 
other people, and it’s a very easy thing to 
be mistaken. 

The above sounds like the beginning of a 
sermon, but is nothing more than a text, 
and will likely bear the same relation to 
what follows, and it is hoped it will have 
the same effect that tae Sunday morning 
church bells do on the religious services. 

As an example of the things thought to 
be the best, and which I think it can be 
easily shown are not the best in practice, is 





and the two ends fastened rigidly to blocks, 


the method of making a steam-tight joint 
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. ‘ | 
between the cylinder and cylinder head of | shown in Fig. 4 it would still be as strong, | 
about as stiff, and sure tobreak, when it did | Hditor American Machinist : 





anengine. It is safe to assume from the 
catalogues and practice 
builders that what is supposed to be the 


best way to make the above joint is by | 


scraping or filing and then grinding the two | 


together. We find that a common job of | 
lathe work on both, put together dry, and 
bolted up, makes a tight job, and one that 
can be taken apart and put together any 
number of times and still be tight, if in 
The | 
trouble is, every engineer wants to put on | 
something, and when instructed to let it | 
alone and put it on just as it comes off (ex. | 


every case it is brought up evenly. 


cept to wipe it clean), every young Lord | 
Bacon tbat comes along has to tell him of | 
some new stuff to put on, and whatever it | 
may be, except nothing, does more harm 
than good. There is hardly anything that | 
anyone is likely to suggest that will not 
make a tight joint the first time, but the 
trouble comes from having to scrape it off 
before replacing the head the second time. 
The chatter marks from a scraper leave 
radial streaks, out of which the steam 
finds its way, and when once started the 
plan is defeated. 

I shall not be surprised if your readers 
are informed that there is nothing new 
about this, and of engine builders who have 
practiced it with success for twenty years ; 
for, in fact, I was myself told that this 
was the correct way to put on cylinder 
heads twenty years ago, but did not believe 
it, and shall be more surprised if any one 
believes me than if no one does. 

When one takes more than ordinary pains 
to know he is right, it is a consolation to be 
believed, but, unfortunately, one cannot 
always be right, and people are as likely 
more likely, I think, sometimes—to believe 
the things that are wrong than those that 
are right, and hence Josh Billings’ remark : 
‘“We had better not know quite so much 
than to know so much that ain’t so.” 

One thing I have been wrestling with for 
several years and make no headway—and 
that is a better way to grind twist drills. I 
feel very sure I am right about it. If right, 
I make few converts, and if wrong I have 
made no victims, or, at least, none that 
make the fact known. 

Fig. 1 shows a twist drill ground in the 
ordinary way, and Fig. 2 the way one looks 
when ground according to my notion, for 
which I claim these advantages: Ist. That 
it will drill faster, and when broken that 
only a small piece of the end will be broken 
off, and hence the loss from broken drills 
will be less. The objections raised by those 
who judge from appearances, I fancy, are 
that the drill is much weaker, and _ that 
when it gets nearly through a piece it will 
drive through ata jump. That these objec- 
tions are fanciful, I believe 
have failed to find it so, after years of use ; 
and second, I think it can be shown by 
careful reasoning that the first is only true 


first, because I 


to a beneficial extent, and the second is not 
necessarily true to any extent. 

Fig. 3 represents to scale the developed 
surface* of a twist drill of uniform pitch 
and if allowed to represent a planer tool for 
working in a straight line, will serve to 
illustrate the point I wish to make. 
the tool to project below the tool holder, as 
shown at point a. This tool in the act of 
cutting would be strained the same as a 
beam supported at one end and loaded at 


Assume 


of steam engine | break, at 0. 


aims to approach the condition above de- | 


| That the drill is a little weakcr at the point 


Locomotive Conveniences, 


| I notice Mr. Hill’sletters of recent date re- 
The method of grinding shown in Fig. 2| fer to some of the small conveniences about 
the locomotive, that, when coupled together, 
go to make up the comforts or discomforts 
of the locomotive engineer’s life. The men 
who live a large portion of their time 
on the cab desire and deserve to have things 
convenient and handy, and our master 
mechanics should try and arrange things 
about the engine so that the engineer and 
fireman will not have to worry about small 


scribed, that is, to grind the drill so that 
when it does break it will break only a little 
above the point and in such a direction 
that the drill is free and may be stopped 
without further harm. 

The man who never breaks a twist drill 
never finds out how much they will do, 
and the man that does break them knows 
very well that usually if ground in the ordi- 
nary way they break in the manner indicated 
by the dotted lines in Fig. 5. If ground 
the other way they break as shown by 
dotted line in Fig. 6, and that is the end of it. 


things, such asa torch, oil can, or monkey 
wrench. I like Mr. Hill’s suggestion about 
the oil can spout being screwed in to top of 
can, and let me add that a wire netting 
tube about 3” long should be soldered to 
the large end of the spout, so that it will 
where it breaks than if ground in the ordi-| stick down in the canand prevent any dirt 
nary way,I admit, but only slightly weaker, getting into the spout. 

as may be seen by observing Fig. 7,andI}| [| also have thought during the late hot 
claim that this weakness is more than bal- | season that a skylight roof on the cab, 
anced by the advantages |such as we have on a passenger coach, 
The reason a drill will drill faster if ground | would be a great help in the summer time. 
as shown in Fig. 2 than as ground by the|to let out the hot air that accumulates 
makers is this: When the curved surfaces | about the engineer’s head, which should be 
of the two lips come together they form a | kept cool. The whistle and safety valve 
rounded point approaching a cone, and if | jeyers could be passed through the raised 
the point was atrue cone the drill would| end of the cab instead of coming down 
all, whereas a drill ground as/ through the top, and windows with screens 
| arranged so as to make the ven- 
tilation perfect. 

Another convenient thing is 
a squirt; just tap a hole in the 
injector feed pipe, screw in a 
cock and attach a pipe leading 
into the cab; attach a small 
hose and you can throw water 
over a three-story building. It 
comes handy to wash the deck. 
wet down the coal, dampen the 
pan before 

etc., etc. 





not cut at 


ashes in the ash 


scraping them out, 








Fig. 8 


Grinpine Twist DRILLs. 


In fact, there is no end to the improvements 
that might be made on some locomotives, 
and such articles as Mr. Hill writes are cal- 
culated to set men to thinking, and thus 
W. M. M. 


shown in Fig. 2 has a square point which 
will into the metal better 
than the one more conical. 

In regard toa drill driving through the 
| hole when the hole is nearly finished: Let 
* Fig. 8, 


nose its way 


lead to good work. 


represent a horizontal line, 2 an 
inclined line showing the direction of the The Shaper vs, the Milling Machine. 
cut as made by the drill in its work, and ¢ 
the clearance given to the under side of the 
drill. 
for the drill to g¢&through the hole as fast as 
the angle of clearance will allow. 


Editor American Machinist : 

There seems to be a growing impression 
It will be seen that it is only possible among mechanics that the planer and shaper 
cannot compete with the milling machine 


either in quantity or quality of work pro- 


to the back of the slide, so that at the end of 
the cut the rack could be lifted from the 


pinion and the work would drop back. It 
was a quick return of the quickest order, 
but still the work progressed too slowly. 
The cutters were good and doing good 
work, only not enough of it. About that 
time I read a description of Mr. Bilgram’s 
gear cutter. Immediately a pair of centers 
were put on the shaper, a rotating and 
spiraling device added, and a roll grooved 
on the shaper. Strange as it may appear 
to the milling machine men, the time re- 
quired for grooving a roll was reduced 60 
per cent. 

Since tbat time I have had several little 
experiences in rack cutting,and have found 
the planer the more economical tool to use. 

F. L. JonHnson. 

Holland, Mich. 


A Boller Explosion Expected. 
Editor American Machinist: 


In a location to which I recently extended 
my observations they are boring a 5 inch 
well. The menin charge of the portable 
engine were afraid to carry a higher pressure 
than 60 pounds. The other day while the 
employes were grouped about the well, the 
engine took care of itselffor a while. When 
the pointer reached 118 the rubber gasket 
between the steam pipe flange and the steam 
dome blew out. Those who were not al- 
ready standing rose at once to their feet. 
The safety valve, however, not conscious of 
any neglect of duty, remained seated. One 
of the two 2 inch cap screws which held the 
flange to the dome was found to be broken 
in two. A new screw and gasket were put 
in, and when the machinist turned his at- 
tention to the safety valve, the order was 
given something like this: ‘‘ Never mind 
the safety valve, we’re not afraid of the old 
thing now.” 

When I hear of a boiler explosion in that 
vicinity I will let you know of it. 

J. E. McoConne tt. 
Des Moines, Ia. 


Diversion of Trade from England. 


Our English friends are considerably ex- 
ercised over the fact that they are losing 
trade which they think should come to 
them; to such an extent bas this gone that 
Lloyds has issued a pamphlet on the sub- 
ject. Even the Suez Canal has _ proved 
comparatively damaging to the trade of 
England, in that it has helped other nations 
more than it has helped her. Some quota- 
tions from this pamphlet are instructive, in 
that they contain lessons that should be 


heeded in every country. As for example: 


‘‘In the present day the spirit of enter- 
prise seems to have departed from the 
British race. Young men of every profes- 
sion seem inclined to pursue easy lives at 
home rather than undertake the hardships 
and discomforts entailed by foreign travel 
and foreign enterprise. Germans seem to 
occupy in the world now much the same 
position as was held by the Scotch in Eng- 
land in the time of Dr. Johnson. They ap- 
pear to do business more cheaply than any- 
body else; and although they ‘will be, no 
doubt. cordially detested for doing so. they 
must be successful if Englishmen will not 
endure the discomforts which must be suf- 
fered, to compete successfully with them.” 


And the following : 


‘*The commercial education of English- 
men appears to be most faulty. Whilst in 





= i je : : 
From Fig. 9 it will be seen that the clear- duced. Pe rhaps the planer is an obsolete 








the other, and it is claimed to be just as 
strong against a steady pull if cut off to the | 
. ‘ g 

dotted line as if left full size (not as stiff, but | 
| 


asstrong). If that is true then if cut as 


*To those of your young readers—and I hope 
there are many—who may not understand what is 
meant by a developed surface, I beg to suggest the | 
following, which will not only give the best possible 
conception of what is meant, but will also enable 
them to perfectly understand the balance of this 
article, and besides, teach a dodge worth knowig: 
Take a new twist drill and wrap partially around 
it a piece of paper, and indent it over the corners | 
and lower end of the drill; then spread it out flat | 
and mark on what was the outside, with a pencil, 
marks where the dents were made, and it wiil be 
seen that the drawing thus made will look like 
Fig. 3. Then grind a drill, as shown in Fig 2, and 
follow the same plan, and it will be found to look 
like Fig. 6, | 


ance of the cutting lip is the same asin Fig. tool, but I am skeptical about it. Years 


8, and also that what may be called the beel 


d of the clearance coming nearer to the 
cutting angle will prevent the drill from 
going through as abruptly as the one shown 
in Fig. &. 

Grinding twist drills in the usual way, to 
the man who learned his trade on the flat 
drill, tu the apprentice and to the average 
machinist, is a job that ‘‘ rattles” them. To 
the man who learned on the flat drill plan No. 
2 is the easiest. The apprentice can learn one 
way as well as the other, or would if the 
makers set the example, butas to the average 
journeyman machinist 
have to have a machine to do it to his own 


well, I guess he will 


satisfaction, whichever way it is done. 
Joun E. Sweet. 


ago I supposed that any class of work like 
gear or rack cutting could be much more 
rapidly done with a milling machine than 
with a planer, but experience proved that 
in my \ 
certain class of work required steel rolls 4’ 
long and 4” diameter spirally grooved. We 


case at least I was 


had no milling machine, so one was made | 


from the 18° New Haven lathe; a rigid 
cutter arbor and everything stiff. It looked 
as if the work could be rapidly pushed 
along. The slide that held the roll was fed 
to the cutter by the cross-feed screw, and 
run back by hand. The machine worked 
beautifully, but it took too much time. A 
rack and pinion-feed was substituted for 
the screw-feed, and a heavy weight attached 





mistaken. A| 


ulmost no parish school in Germany there 
are nota large number of boys who can 
write and even speak English easily. there 
is probably not a single public schoolboy at 
Harrow, Rugby, Winchester, or Eton who 
could write an intelligible sentence inGerman. 
Languages which might be really valuable 
in the struggle of life are placed on one side, 
and boys are crammed with Latin and Greek, 
| which they take very good care to forget 
six months after leaving school. The great 
want of technical and commercial education 
|is manifest to anybody at all acquainted 
with the commercial world.” 


| Commenting on portions of the 
| . . 
pamphlet, our English contemporary, Jron, 


from which we make the extracts, remarks: 


some 


| ‘*Wehave solong and so easily carried 
|all before us in trade that probably we have 
become careless and thoughtless on many 
points. The new stress of competition and 
‘the influence of stern reminders such as this 
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from the corporation of Lloyds will, it is to | 
e hoped, have the effect of awakening all | 
mceerned with our shipping, our harbors, | 
the training of our youth, and so on, to the | 
ecessity of carrying out the many reforms | 
| 

| 


hich the altered situation demands. 
England, it appears, is learning the lesson 
f over-confidence, and will no doubt apply 
eroic remedies. But there is in the whole | 
atter a palpable lesson not only for nations, 
ut for individuals as well. No one can 
prosper long on the deeds of others. Pre- 
ention is better and cheaper than any rem- 
ly is likely to be. 
eee ae 


The device herewith shown is the inven- 
yn of John T. Waters, Massillon, Ohio. It 
is more particularly designed for use on 
planers, the manner of attaching for this 
purpose being shown in the engraving, A 
representing the shear, provided with the 
usual V groove a, and a groove + for the 
lubricant. There are also, as shown, oblique 
crooves in the converging sides of the 


platen. 

The frame of the distributor is shown at 
PD, being made of suitable form for attach- 
ing to the platen. An abutment stem m is 
adapted to swing between guide cheeks n, 
being pivoted in such a way that it can 
rise and fall a limited distance, as well 
as swing. The piece m is provided at 
its lower rear end with laterally extend- 
ing wings, which spread out to a dis- 
tance about equal to the width 
of the groove }b. The abutment 
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these. may be made of galvanized iron or 
brass. 
erable to brass, on account of its cheapness, 
as well as its toughness. In all cases where 
large hinges are necessary, they ought to be 
of a shape or kind that would strengthen 
the framework of the door, as well as to 
support it. If the manufacture of this 
hardware should be profitable to the Eng- 
lish manufacturers, why should it not be so 
to the American manufacturers ? 
ee eS 
It is said that iron may be effectively 
freed from rust by immersion in a nearly 
saturated solution of chloride of tin. The 
duration of the immersion will depend upon 
the thicker or thinner film of rust; in most 
cases, however, twelve to twenty-four hours 
will suffice. The solution of chloride of tin 
must not contain too great an excess of acid, 
otherwise it will attack the iron itself. 
After the articles have been removed from 
the bath, they should first be washed in 
water and then with ammonia, and dried as 
quickly as possible. The idea appears to 
be of German origin, which is all we know 
about it. 


In case of large hinges, iron is pref- 


———— oe 


The Apprenticeship Question. 





There is one weak point in apprentice- 
ship as carried out in this country ; that is 
an almost entire lack of provision for teach- 
ing the why of what the apprentice does. 


It may pretty nearly be said that there is! 
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happy faculty of getting a good deal of 
work from apprentices and at the same 
time imparting a good deal of informa- 
tion. At any rate, it is a fact that, in this 
country, the apprentice has to depend mainly 
upon the journeymen in a shop for what 
instruction he As the latter do not 
generally consider themselves under any 


gets. 


obligations in the matter, the boy has to 
fight his way along without much in the 
way of help. It is not 
what is understood by the terms of appren- 
ticeship. 


This is all wrong. 


A few boys will come out all 
right, but the majority get discouraged and 
settle down to the stultifying plan of doing 
as little thinking as possible. Just what 
they ought to have learned, that is, to think, 
they have not learned, and there is a fair 
chance that they never will learn it, because 
they were not started right. 

Nine-tenths of all the talk we hear about 
the failure of the apprenticeship system 
comes from pure failure to carry out what 
is implied. As a matter of fact, there never 
was any apprenticeship system in this 
country, but there is a substitute for one 
that can be made to work well. The true 
way. to learn the ** mysteries” of any trade 
is through an apprenticeship to that trade, 
and in time—not u very long time—this will 
be understood in this country. Already in 


minds of some of the best thinkers upon 
| the subject; a little later it will come here. 


England this fact is forcing itself on the- 


The idea that in the leading trades, that | 





Gelsolino is the name given to a new ma- 
terial resembling silk. We are indebted to 
a writer in the Journal Commercial et Mari- 
time for this information. The writer says 
that two students in Italy have invented an 
apparatus the object of which is to substi- 
tute mulberry fiber for cotton, and give it 
the above name. On removing the bark 
from the young shoots of mulberry trees, a 
fiber is found, which in fineness and tenacity 
is not exceeded by silk; and the object of 
the invention is to treat the bark and iso- 
late the fiber by a mechanical process. The 
English houses are said to have already 
made offers to purchase the entire produc- 
tion emanating from this novel process. 
Engineer and Iron Trades Advertiser. 
2 tee 
What is said to be a valuable alloy of 
nickel aluminum and copper is thus de- 
scribed: To the melted nickel the charge 
of copper is stirred in, and subsequently, at 
a somewhat higher temperature, a proportion 
of aluminum, varying, according to the 
percentage of nickel, from 1.75 of alumi- 
num per 1,000 of the mixture in the case 
of an alloy of 10 per cent. of nickel, down 
to 0.5 of aluminum per 1,000 for one with 
40 per cent. of that metal. The fused mass 
is then raised almost to its boiling point, 
and poured rapidly and regularly. Mallea- 
ble nickel may, in part, be substituted for 
aluminum, but with less satisfactory result. 
be 
There is in railroad matters, as in every- 
thing else, such a thing as killing 
the that lays the golden 
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can swing a fixed distance either 
way, to be in proper position for 
forward or backward movement 
of platen. When the platen is 
moving in the direction indicated 
by the arrow, the abutment is 
thrown into a position in which 
the lower end will be near the 
bottom of groove b The result 
will be the formation of a wave 
of lubricant in front of the abut- 
ment, and the forcing of it up the 


oblique groove and on to _ the 
sides of the platen between the 
bearing surfaces. When the 
planer moves in the opposite di- 
rection, the lower end of the 
abutment is mechanically — ele- 


vated, passing over the lubricant. 


- 7a 
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NG DEVICE. 


) . . . ‘ . 
We see it stated that it is now a settled | lack of intention to do this. So boys go on is, the trades where the greatest amount of 


fact that the $15,000 price battle ship, de- | 
signed by the Barrow Shipbuilding Com- | 
pany, is to be built at the Brooklyn Navy 
Yard. The additional cost for the working 
drawings will be $6,900, making the design | 
cost the Navy Department $21,900. In| 
connection with this statement we would | 
say that the working drawing, if made by 
private firms, will cost considerably more | 
than #6,900. We believe double that amount 
will be nearer correct. If these drawings 
ure made in the navy yard, particularly near 
election time, which is now approaching, 
%6,900 will be but a fraction of the cost of 
the working drawings. 


>> 


A Hint to Hardware Merchants, 


A foreign journal of recent date draws 
the attention of iron merchants and hard- 


ware manufacturers in Great Britain to 
the fact that Chinese are now building 
their houses somewhat after the foreign 


style, in the way of substantial doors and 
and that the manufacture of 
locks and hinges of brass or iron for use 
imong the Chinese may prove to be a very 
profitable venture. These locks should be 
simple in construction, durable in use, and | 
cheap in price. Glass or porcelain knobs! 
ire preferable to brass knobs. The keys 
may be cast or stamped, and should be 
light and elegant in shape, galvanized, if 
made of iron, or nickeled in the better kinds, 
so as to preserve them from rust in damp 


windows, 


climates. All locks need not be mortise 
locks. Some may be made to fit on the 
inside surface of a door. As to hinges, 


| that follow this. 
|they have no time to more than indicate 
| how a certain piece of 


to the end of their apprenticeship, requiring 
four times as much telling—it cannot be 
called instruction—as they otherwise would, 
and in the end there is woeful lack of what 
they are entitled to. If every time an ap- 
prentice in the machine shop was told to 
use a certain kind of tool, set in a certain 
manner, for a new job, he was made to 
understand why he should do so, he would 
soon need comparatively little instruction. 
Telling him to work in a certain way ona 
job may fix him all right for that job; 
making him understand why, may be all 
the instruction he will need on a dozen jobs 
Foremen are apt to think 


be 
come at. It is true that the great majority 
of foremen have very little time to devote 
to apprentices, but if an extra five minutes 
spent in reasoning will save telling practi- 
cally the same thing a hundred times over, 


work should 


then it is economizing in time to spend the 


five minutes. There would be more studi- 


ous mechanics and fewer routine workmen 


if boys were set thinking more while learn- 
ing their trades. 


There is in machine a lack of 


she ps 


| proper arrangement for an apprentice to 


learn what he is justly entitled to learn. 
This is not only injustice to the boy, but it 
direct loss to the firm or proprietor. 
After all, we are inclined to favor, for large 
shops, the plan outlined some years since by 
a correspondent of the AMERICAN MACHINIST, 
and which is just now receiving a good deal 
of attention in England, viz.: baving an in- 
structor for apprentices. Foremen may be 
too busy otherwise, or may not possess the 


is 





diversified skill and the most thought are 
required, the work is to be so systematized 
that mechanics will not be required, isa 
popular delusion, and it is likely to bea 
costly one, unless better sense prevails. 

The belief in England to-day is that 
the apprenticeship system should be im- 
proved; that from that shall come the 
mechanics who have for so many vears kept 
up the supremacy in manufacturing. We 
believe they are right. We fully appreciate 
the great importance of our technical 
schools. They ought to be sustained and 
multiplied. But when manufacturers 
especially in the machine line—make the 
lattempt to keep up their supply of skilled 
workmen otherwise than by some system of 
apprenticeship, then we believe they make 
a serious mistake. 

We have been at some pains to look into 
So far as our observations ex- 
find 
best 


this matter. 
tend, in machine shop practice, we 
that the majority of the 
known in the country there is some system 


in shops 


of apprenticeship. In those shops a goodly 
proportion of the mechanics employed are 
those who learned their trades there. They 
may have indulged the machinist’s propensity 
for traveling a little, but 
gravitated back to the scenes of their early 


friendship, and their presence always helps | 


the reputation of the shop. 


- 6 ae 

There is a proposition to abolish telegraph 
poles in New Orleans, iron towers being 
substitute. These towers 


used as a 


proposed to erect at the corners of streets, 
and of such a height as to carry the wires 


above the buildings. 





in the end have | 


it is | 


egg. In conservative England 
there is a party of considerable 
strength that believes that the 
Government should own and con- 
trolrailroads. And this party is 
composed of business men and 
manufacturers, moved to the atti- 
tude they assume because they 
believe that railroad corporations 
are governed in their charges only 
by the limit which shippers can 
be made to stand. 
ape 

It is undoubtedly a fact that 
considerable progress is being 
made in this country in the use 
of electric motors, both for tram- 
ways and for furnishing small 
power in factories. There has 
been a superabundance of smoke 
about the matter of making and 
introducing electric motors and engines, 
and we are glad that there has been some 
fire. 
oe — 


Master Car-Builders’ Circulars. 


The following from Secretary Forney ex- 
plains itself : 
| Master Car-BuliLpErs’ AssociaTION, OFFICE 
OF THE SgcrETARY, 45 Broapway, N. Y. 
The circulars and cards for the letter 
ballots, ordered by the Master Car-Builders’ 
Association at the Minneapolis convention, 
have all been sent to members of the asso- 
ciation by mail. If any member has not 
received the circular, be will confer a favor 
on the secretary by informing him at once. 
The subjects of the letter ballots are : 
1, ‘‘Standard Type of Coupler ;” 
‘Rigging for Non-Automatic Draw Gear”; 
8. ‘“‘Standard Axles, Journal Box, etc., 
for Cars of 60,000 Pounds Capacity”; 4. 
‘‘ Standard -Sizes of Lumber for Freight 
Cars.” 


9 
we 


M. N. Forney, Secretary. 
—— 

An automatic damper regulator for steam 
heating boilers, in use to some extent in 
England, gets its regulating power from the 
temperature of the water circulating in the 
pipes. A copper rod of considerable length 
extends through one of the pipes, and this 

by its expansion and contraction opens and 
|closes the damper through suitable multi- 
plying mechanism. 

aa aa 





The Lehigh Valley R. R. are about to 
| introduce the system of telegraphing from 
moving trains, 
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Social Recognition and Municipal Booms. 


‘A well-known mechanic says he would 
prefer a certain town as a place to live in to 
any other that he knows of, for the special 
and express reason that a capable mechanic 
is better received socially by its wealthiest 
and best known citizens than is the case in 
some places that can be named elsewhere. 
There is more in this remark than appears 
upon the surface. 

There are places in all parts of the coun- 
try, and notably in the older portions, to 
which capitalists and ‘leading citizens,” to 
use a hackneyed phrase, would be very 
glad to welcome new manufacturing enter- 
prises. But very often they forget that social 
recognition would accomplish more, and 
cost less, than many other of the ‘‘induce- 
ments” that are so lavishly paraded. Like 
everybody else, mechanics appreciate social 
attentions, and perhaps the better mechan- 
ics they are, the better they like them. 

And it is just possible that, in extending 
courtesies of this kind to mechanical new- 
comers, taking account of individual worth 
rather than of money or occupation, the 
capitalists and leading citizens aforesaid 
may find their own intellectual and moral 
horizon, and that of their families, broad- 
ened to an extent not previously looked for. 

= ee 


‘Increasing Suburban Traffic.’ 

In our issue of August 1, 1885, under the 
above heading, we called emphatic atten- 
tion to the mistake many railroad oflicials 
were making in neglecting the profitable 
suburban traffic that would almost build 
itself up if given half a chance, while strain- 
ing every nerve to shorten time on long dis- 
tance passenger traffic. Without mention- 
ing any names, we instanced the case of a 
railroad we knew of that well illustrated 
the folly of the whole proceeding. We 
were glad to learn not many months after- 
wards that the railroad in question had, 
since our article in question was published, 
inaugurated a series of important reforms, 
looking in the direction of more trains and 
better service for that kind of traffic. One 
thing is just as clear now as it was then, 
that for roads running out of large cities it 
is poor policy to insist that suburban neigh- 
borhoods must fill up with people before 
decent train service is allowed them. With- 
out decent train service how can such 
neighborhoods fill up with people ? 

But we believe the road in question, and 
many others, could gain much by adopting 
the same time, 
calling for the substitution of quick-starting 
engines of the Forney or some similar type, 
for the locomotives required for regular 
long-distance traffic. 

We are glad to see that a late issue of the 
National Car and Locomotive Builder re- 
enforces our argument upon both points in 
a strong editorial article, and hope that rail- 
road mechanics generally will give atten- 
tion to this subject. In the editorial above 
referred to the writer points out some of 
the requisites of a locomotive for this pur- 
pose, viz., ample cylinder capacity to force 
the train up to speed quickly, and plenty of 
on the drivers. The wheels, the 
need not be much more 
than 4} feet in diameter, and the tender 
ought to be small—just large enough for the 
purpose—thus avoiding dragging useless 
dead weight. The cars should be light but 
strong, easily kept clean, and easily kept 
warm in winter and cool in summer. 


our suggestion made at 


weight 
writer concludes, 


Site —_— 


In 1883 alaw was passed by the Legisla- 
ture of New Jersey, the provisions of which 
were, amongst others, that no child between 
the ages of 12and 15 years shall be employed 
in any manufacturing establishment, unless 
such child shall, within the year immedi- 
ately preceding such employment, have at- 
tended some school, either day or night, for 
a specified length of time. The inspectors 
appear to have endeavored to enforce this 
law in a manner to work the least possible 
hardship, but they have up to this time 
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in the cities of the State are entirely inade- 
quate; the children are denied admittance 
to the schools for the reason that they are 
always full. This is not a creditable state 
of affairs. The State elects, and in this is 
right, that the children shall have some 
little education at least, but in the four years 
since the passage of the bill has utterly 
failed to provide the opportunities. If the 
law were strictly enforced it would prevent 
children from working as a_ penalty for 
not accomplishing the impossible, viz., 
going to school when they are denied ad- 
mission. Some of the industrial establish- 
ments in the State have established night 
schools, and in this way the provisions of 
the law are complied with, but it manifestly 
was not the intention of the lawmakers that 
this should be the outcome of their legisla- 
tion on the subject. One more law is re- 
quired, and that to the end of compelling 
the cities in the State to provide adequate 
school facilities. 

Saree 

Forming Boards of Trade, 

One of the best things about the indus- 
trial movement that has been manifest for 
some time past all over the country, is the 
tendency toward joint action on the part of 
citizens in the formation of Boards of 
Trade in cities, towns and villages. 

A purely real estate basis is a very poor 
basis upon which to set forth a town’s ad- 
vantages as a manufacturing or business 
point. Interests that are individual and 
selfish merely, are liable in many ways to 
oppose themselves to the general good, or to 
seriously confuse the issue in such cases. 
But the arguments and activity which are 
based on the joint interest of the entire 
community, as represented in an enterpris- 
ing Board of Trade, are subject to no such 
danger, and under proper guidance, can be 
made useful to the whole community. 

a. 





Several failures of air brakes recently 
emphasize the fact that the best safety de- 
vices must have some attention if it is ex- 
pected that they will work satisfactorily. 
Neglect to properly handle the brakes ap- 
pears to have caused all the trouble there 
was inall these cases. There is in hu- 
man nature a common weakness in the di- 
rection of supposing that a particularly good 
thing in the mechanical line ought to take 
care of itself. The air brake mechanism 
that is neglected fails to work some day, no 
matter how nearly perfect it was originally ; 
the boiler that is made of the best material 
and in the best. manner, it is sometimes ap- 
parently thought ought to take care of 
itself indefinitely, but it fails mysteriously. 
The best steam engine is the one that is the 
most persistently neglected; the modern 
safety valve is so immeasurably superior to 
the ancient kindred device that it is pre- 
sumed it should keep itself in condition 
through months of inactivity, and so on with 
a hundred things. Sometimes it is honestly 
argued that the rudest primitive arrange- 
ment is the best, or at least the safest, be- 
cause it will not be assumed that it will do 
anything without help. But this argument 
simply resolves itself into one for a little 
care of the thing that is good in itself. 
Modern machine tools, for example, can be 
made to do much more work than those of 
thirty years ago, but no one would argue 
that the old ones were the best, because, if 
kept in bad condition, the new ones would 


do more poor work than the old ones. 
- + see 


A local celebrity, Hon. C. Comstock, 
in an interview with an emissary of that 
enterprising journal, the Z'elegram-Herald, 
of Grand Rapids, Mich., outlines a thought 


that ought to be seriously considered by 
manufacturers and workmen alike in 
every town and city in the country. He 
says 


And I will say here that the council has a 
great deal to do with the prosperity of a 
city. The aldermen can do more to help or 
hinder the growth of the city than all of the 
business men combined, and I have always 
noticed that when we have enterprising, 
progressive men in the council, improve- 





been hampered because the school facilities 








ments of all kinds flourish, while every- 
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thing lags when the onl is apenas to 
halt and haggle over every little objection 
that is raised to the projection of new 
enterprises. 

As a nugget of solid truth, the words 
quoted above cannot be better stated. 
There are plenty of towns and cities all over 
the country which are little else than mu- 
nicipal graveyards. Enterprise is dwarfed 
and crippled, and warned off every time 
the city authorities meet each other or other 
citizens, and every time the tax assessor 
makes his rounds. And it is not easy to 
say which is more disadvantageous to a 
town or city—to be governed by unpro- 
gressive men in the present, or to have 
been governed by extravagant ones in the 
past. 

These things being so, let every man re- 
solve to do his part in the selection of the 
right men, on the right grounds, and in the 
right way, for such places of public use- 
fulness. 





- 
The English Mechanic of August 19 repro- 
duces (of course with the fair credit char- 
acteristic of that sterling journal) the de- 
scription and engraving of the Sellers tool- 
grinding and shaping machine, shown in 
our issue bearing advance date August 13. 
The engraving has been reproduced by 
some ‘‘ process ” that, we are bound to say, 
prints better than any of the photo-engrav- 
ing processes in vogue on this side of the 
water. The cut is so well reproduced, in 
fact, that even the New York wood en- 
graver, whose autograph appears in the 
corner of the reproduction, has very little 
just cause for complaint. 

——_-<4>e—___—__- 

Literary Notes, 


AUTOMATIC FIRE SPRINKLERS. <A_ Text- 
Book (Revised Edition) Compiled by the Edward 
Barr Company (Limited), 78 John street, New 
York, for the use of Manufacturers, Mill 
Owners, and Fire Insurance Companies. Price, 
50 cents. New York, N. Y. Economical Print- 
ing Company, 24 Vesey street, 

This is a pamphlet of about 60 pages of 
reading matter. Its title appears to us not 
to have been happily chosen. It is true 
that three or four pages are devoted to a 
brief mention and condemnation of other 
systems of sprinklers, but almost the entire 
work is used as an advertisement of the 
system controlled by the company named 
on the title page. When the reader has 
read the book, including several pages of 
testimonials, and a list of those using the 
sprinkler eulogized, we are sure he will 
wonder why the pamphlet is called a ‘* Text- 
Book.” 
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Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invart- 
ably be accompanied by the writer’s name and address. 
If so requested, neither name, correct initials nor loca- 
tion will be published, 


(372) G. W. H., Minneapolis, Minn., 
asks: How can | case-harden iron so as to get the 
variegated colors? A.—You can get a fine color 
on sma!l pieces by bringing them toa red heat in 
a clean fire; then sprinkle prussiate of potash 
over them and cool in water. The case-hardening, 
however, will not be of much depth. When there 
are a number of articles to harden, it is better to 
make a cast-iron pot or box with a cover which can 
be made tight by using fire-clay. Put the articles 
in this box together with crushed bone, burnt 
leather scraps and charcoal in equal quantities. 
Heat the whole toa red heat, and keep hot from 
one to five hours, according to size of articles and 
depth of hardening desired ; then remove the cover 
and dump the articles into water with the least 
possible exposure to the air. This will harden to 
considerable depth. 


(373) W. L. H., Wallula, Wash. Ter., 
writes: 1. Would like to know how the water 
brake works, as used on locomotives for heavy 
grades. What advantage has it over air brakes? 
A.—In our opinion it has no advantage over air 
brakes. In fact, the few locomotives that we have 
seen to which the water brake was attached also 
had an air brake; so that, in case anything should 
interfere with proper action of the air brake, the 











i a 











as 


he 
‘ill 
xt- 


In., 


olor 
t in 
fash 
ing, 
1ere 
r to 
can 
icles 
urnt 
ties. 


and 
over 
east 
mn to 


fer., 
rater 
eavy 
kes ? 
r air 
have 
also 
ould 
, the 








Serremser 17, 1887 


water brakes could be used. In these cases the 
water brake was for the purpose of promoting 
safety, and to have greater means at hand to avoid 
serious accidents. 2. In the engineers’ brake valve 
(Westinghouse air brake) there is a small hole 
under the main discharge outlet. What is the 
object of it? A.—To this question the Westing- 
house Air Brake Company reply: “The air only 
discharges from this small hole when the valve is 
in full release position. It is intended for an indica- 
tion to the engineer as to what position the valve 
isin. As soon as the valve is moved to the running 
position, the air ceases to waste.” 


(374) M. U., Buffalo, N. Y., writes: 
Please give me a practical method to set two lines 
perfectly square with each other. I want to get 
them dead true. I have tried as in sketch, but it 
is unhandy. A.—See AMERICAN MACHINIST, page 2, 
December 18th, 1886, and page 2, December 25th» 
1886. 

(875) C. F. D., Savannah, Ga., asks: 
Are there any steam gauges in the market that 
will register the steam, and show if the steam was 
allowed to leave the boiler while under banked 
fire during the night? A.—There are such gauges 
on the market; you can hearof them by inquiring 
of any dealer in such goods. 


(376) <A. B., Baltimore, asks: 1. What 
percentage of wool is there in what is termed a 
good wool waste—such a quality as is considered 
best for passenger car journal boxes? A.—As far 
as we can learn, there has not been established a 
standard of percentage of wool which a good wool 
waste should contain. Wool waste is not always 
used for car journal boxes; some roads use cotton 
waste. 2. What gives toor determines the number 
of a woodscrew? We say a screw is 7; of an inch, 
No. 9. What determines it being No.9? A.—The 
wood screw gauge, adopted and we believe first 
established by the American Screw Company, 
Providence, R. I. See AMERICAN MACHINIST, Ques- 
tion 264, June 18, 1887. 

(377) T. W. K., Syracuse, N. Y., writes: 
Will you kindly answer the following questions: 
1. What are the duties of a machinist in the Ameri- 
can navy? A.—His duties are about the same as 
that of an engineer in the merchants’ service. He 
will have to stand engine-room or fire-room 
watches four hours on and eight hours off. He will 
also have to do the light running repairs. Bad 
breakdowns are repaired in port. 2. What is the 
pay of a machinist in the American navy? A.— 
We believe no change in the pay of a first-class 
machinist has been made. It used to be seventy- 
six dollars and fifty cents per month, with one 
ration of nine dollars per month added,-making 
eighty-five dollars and fifty cents per month for first- 
class mechanics. Lately, second and third grades 
of mechanics have been added. 3. To whom shail I 
make the application? A.—To the examining 
engineer on the receiving ship, one of which is 
generally stationed at each navy yard. 


(378) E. J. F., Baltimore, Md., writes: 
Will you please give the general rules for finding 
the proper dimensions of a steam engine? For 
instance: 1. Rule for finding the thickness of 
metal in cylinder. A.—See AMERICAN MACHINIST, 
page 2, August 22d, 1885. 2. Rule for finding the 
area of steam pipe. A.—AMERICAN MACHINIST, 
page 6, September 12th, 1885. 3. Rule for finding 
the area of steam port and exhaust ports. A.— 
AMERICAN MACHINIST, page 5, September 5th, 1885. 
4. Rule for finding the width of bridges. A— 
AMERICAN MACHINIST, page 2, August 22d, 1885. 
5. Rule for finding the lap of valve. A.—AMERICAN 
MACHINIST, page 6, November 2ist, 1885. 6. Rule 
for finding the proportions of the eccentric and 
rod. A.—AMERICAN MACHINIST, page 4, September 
4th, 1886. 7. Rule for finding the proportions of 
pistons. A.—AMERICAN MACHINIST, page 6, June 
11th, 1887, and page 4, June 25th, 1887. Rules for 
proportioning the other parts to which you refer 
will soon appear in our columns. 


(379) F. G. E., Providence, R.I., writes: 
1, Has there ever been a machine devised, to your 
knowledge, that furnished its own power to keep up 
motion without loss of either power or motion, 
save in the natural wear of the machine? A.—We 
have no knowledge of the existence of such a ma 
chine, neither do we expect to hear that a machine 
of this kind will ever be devised. 2. Would a ma- 
chine be properly a perpetual-motion machine 
which derived its power through water, considering 
that water would in time evaporate and the power be 
lost, allowing a given quantity for power? A.—You 
have not given sufficient data to answer this ques- 
tion; but if you have any idea of inventing or pertect- 
ing a perpetual-motion machine, the sooner you 
throw that idea away the better for you, as thereby 
you may save a great amount of time and money 
which could be used for better purposes. Toinvent 
& perpetual-motion machine is impossible. 3. I 
wish to force water a given height through a two- 
inch pipe. How much more power, if any, is re- 
quired if I use a two-inch pipe for the lower half 
and a one-inch pipe for the remaining half? A.— 
Leaving friction out of the calculation, then the 
power required will be the same in both cases, 
because the same amount of work is done in the 
same time in one as is done in theothercase. The 
amount of power required to overcome the friction 
will depend upon the velocity of the water and the 
condition of the pipes. 


(380) W. L. B., New Haven, Conn., 
asks : Please give me the correct rule for finding 
he exact size to bore out a hole, and have it tap 
uot a full thread. I have always used the follow- 
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ing rule: The diameter of bolt, less one and one- 
half the pitch, will be the diameter of hole before 
itis tapped. I do not know how near to the exact 
size will be the diameter obtained by this rule. 
A.—We assume that you wish to know the diam- 
eter of the hole in a nut, which, after it is tapped, 
will have a full American standard thread. To 
find the diameter of the hole suitable for this 
thread, we have the following rule: Divide 
1.299 by the number of threads per inch, and 
subtract the quotient from the outside diam- 
eter of bolt; the remainder will be the diam- 
eter of bolt. This rule is based on the fol- 
lowing principle: The diameter of the hole 
should be equal to the outside diameter of bolt or 
thread, diminished by twice the depth of the 
thread. Now, since the depth of the thread is 
always equal to .6495, multiplied by the pitch, it 
follows that in order to obtainthe diameter of the 
hole we must diminish the outer diameter of the 
thread by .6195x2x pitch = 1.299 x pitch. But the 
pitch is obtained by dividing one inch by the num- 
ber of threads per inch; hence the outside diam- 
eter must be diminished by 1.299, divided by the 
number of threads. If we put this rule in the 
shape of a formula, we have: 


1.299 


Number of threads 
per inch. 


Diam. of hole = diam. of bolt — 


Example: What should be the diameter of the 
hole in a nut for a 2% bolt 1 of an inch pitch? 


1 = 2.176 inches = diam. of hole, 


2% — 
or say 2 3-16inches, nearly. If the diameter of hole 
had been found according to your rule, it would 
have been 2'¢ inches, which is too small. See 
answer to Question 352, AMERICAN MACHINIST, Aug. 
27, 1887. 
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Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 























Brass Gears. 

Link-Belting. 

Send for catalogue of Link-Belting. 

Over 50,000,000 feet of Link Belt in use, 

Link-Belt Machinery Co., Chicago and N. Y. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 
AirCompressors, Rock Drills. J.Clayton,43 Dey st.,NY 
Exhaust Tumbl’g Bbls. Henderson B’s., Waterb’y,Ct. 


Upright Drills from 20’ to 36” inclusive. 
& Snyder, Worcester, Mass. 


For Improved Cooper Stoves, send to Variety 
Machine Co., Warsaw N. Y. 


Light articles built toorder by the American Sew- 
ing Machine Co., Philadelphia, Pa. 


The Best Upright Hammers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 


R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 


Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 


Solid Nickel-Seated *t Pop” Safety Valves. Con- 
solidated Safety Valve Co., 111 Liberty st., Y. N. 


“How to Keep Boilers Clean.” A book mailed 
free, by James E. Hotchkiss, 120 Liberty st., N.Y. 


Davis Key-Seating Machines, kept in stock, by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 


‘“*Bradley’s Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N. Y. 


Injectors, Ejectors, Oil Cups, Sight Feed Lubri- 
cators, etc. Arthur Appleton, 45 Cortlandt st., N.Y. 


Ice and Refrigerating Machines. 124 built, and all 
successful. David Boyle, 521 Monroe St.,Chicago, II11. 


Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt,38 Cortlandt st., N.Y 


Drawing Materials, all kinds. Get catalogue. Mer - 
tion this paper. G. 8S. Woolman, 116 Fulton st., N. Y. 


The Improved Tabor Steam Engine Indicator, 
mate oa sold by The Ashcroft Mfg. Co., 111 Liberty 
st., N. 


Engine Lathes, Hand Lathes, and other fine tools. 
Assortment large; prices low. Frasse & Co., 92 
Park row, N. Y. 

Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum &Son’s 
Shafting Works, Drinker st., Philadelphia, Pa. 

Quints’ Pat. Auto. Steam Engine Governor. Cor- 
respondence solicited from mfrs. of Throttle Gov’nr 
Engines. Leonard & McCoy, 118 Liberty st., N. Y 

Machinists’ supplies, brass goods, m’f’rs’ supplies, 
polishing materials, all kinds wire, metals, etc. ; in 
any quantity. Jordan & Gottfried, 208 Canal st.,N. Y. 

For Best Return Steam Traps, Pressure Regula- 


See Adv., page 16. 


Currier 


Valves. T. Kieley, 11 W. 13th st., N.Y. Send for des’n. 


Curtis Damper Regulator. See Sept.10, p. 15. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


The Holly Manufacturing Company, of Lockport, 

. Y., will send, on application, their pamphlet 
illustrating pumping machinery and reports of 
duty trials. 


Reed’s Engineer’s Hand-Book to the Local Board 
Examinations. Eleventh edition revised and en- 
larged, with 260 diagrams and 36 large plates. 8vo., 
cloth, $4.50, post-paid. Catalogue of books free. 
E. & F. N. Spon, 35 Murray st., New York. 

** Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram ; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price, $2 
post-paid. Published by John Wiley & Sons, 15 





Astor Place, New York. 
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tors, Positive-Acting Pump Govs., Back-Pressure | 


Curtis Pressure Regulators, Curtis Return Trap, | 


| 
| 
| 
| 








“Binders” for the AMERICAN MACHINIST. Two 
styles—the ‘‘Common Sense,” as heretofore sold 
by us, and mailed to any address at $1.00 each, and 
the “*New Handy,” mailed at 50c. each. The 
former has stiff board covers, while the latter has 
flexible covers, the full page opening flat. Either 
will hold the entire 52 issues of any volume. AMERI- 
CAN MACHINIST PusB’6G Co., 96 Fulton st.. New York. 














Sexten & Hunter are building a planing mill at 
Greenville, Tenn. 

The citizens of Guthrie Center, Iowa, are think- 
ing of water-works. 

The plans for water-works are being prepared 
at Manitowoc, Wis. 

Senator Harkinson’s lead-pipe works at Denver, 
Col., will be enlarged. 

James Sutherland & Co. will build a planing 
mill at Nashville, Tenn. 

Mackintosh, Hemphill & Co., Pittsburgh, Pa., 
will build a new steel foundry. 


The furniture factory of A. W. Wilson & Bro., at 
Morganton, N. C., will be rebuilt. 


A wood-working establishment will be built at 
Greenville, Miss., by H. Sommers & Sons. 


The Cowan Woolen Company, Lewiston, Me., has 
recently begun business. Capital stork, $75,000. 

The Weber Wagon Company, Chicago, IIL, are 
rebuilding their factory, recently destroyed by 
fire. 

The Union Machine Works, Little Rock, Ark., are 
being enlarged and a foundry and boiler shop 
erected. 

The Mansfield Pressed Brick Manufacturing 
Company, Mansfield, Ohio, have recently begun 
business. 


The Abbeville Land and Improvement Co. are 
interested in building up manufactures at Abbe- 
ville, Ga. 

The planing mill and box factory of W. H. Mox- 
ley & Co., Macon, (ia., lately destroyed by fire, will 
be rebuilt. 

The Golden Belt Manufacturing Company will 
establish works for making bags, sacks, shirts, 
ete., at Durham, N. C. 


Lewis Krulewitch will build a six-story brick 
workshop on Madison street and Birmingham 
street, New York city. 


The Little Falls Improvement Company has 
been incorporated at Louisville, Ky. They expect 
to improve water-powers. 


The Big Falls Cotton Mills has been incorporated 
at Big Fails, N. C. The company propose also to 
operate saw and grist mills. 


A company, under the title of the Houston Build- 
ing Company, are building shops at Houston, Tex., 
in which to build portable houses. 


The North Star Iron Works, Minneapolis, will 
move from their present quarters for the purpose 
of securing room for enlargement. 


The Stevenson Land and Improvement Company 
has been established at Stevenson, Ala., to estab- 
lish, manufacture and work mines. 


The citizens of Glenwood Springs,Col., are to vote 
on the question of building water-works. It is 
thought the vote will be favorable to building. 


The Link Belt Machinery Co., Chicago, IIL, are 
putting in new machinery as they can make room 
for it, to increase the capacity of their works. 


Extensive additions are being made to the rub- 
ber works at Millviile, Mass. When the additions 
are completed about 300 more hands will be em- 
ployed. 

The Tallapoosa Land, Mining and Manufacturing 
Company are interested in building a rolling mill, 
afurniture factory and a cotton factory at Talla- 
poosa, Ga. 

The types made us say last week that the ma- 
chine works of Geo. R. Lombard & Co., Augusta, 
Fla., recently burned, will be rebuilt. Augusta., 
Ga., was meant. 


Edward A. Oldham, of Anniston, Ala., is desirous 
of corresponding with a practical wagon maker, 
with a view to establishing the manufacture of 
road carts there. 


Fred. Balcom, general manager of the Harris- 
burg (Pa.) Cold Storage Company, has just com- 
pleted arrangements with leading citizens of 
Waldo, Fla., for the immediate construction of a 
plant in that town. 


It is announced that the St. Paul, Minneapolis 
and Manitoba Railroad -has purchased between 300 
and 400 acres at St. Cloud, Minn., and will locate at 
that place its main car shops and stock yards for 
the entire system. 


At a special election in Sault Ste. Marie, Mich., 
on the proposition to bond the city for $12,500, 
$10,000 to be used for the extension of the water- 
works and the remainder to build an engine house, 
the town gave a ** yes” majority of 78. 


C. W. Coles, of MacGregor, Iowa, and Capt. I. A. 
Fuller, of Lake Pepin, Minn., are associated in 
important discoveries of hematite iron ore, said to 
have been made near the latter place. A company 
will be formed to develop the ore beds. 


Mayor Hill, of Northampton, Mass., acting for the 
Hill & Martin Cash Carrier Co., recently bought 
the wood-working mill of the Florence Machine Co. 


| 


and will put in machinery at once to begin the 
manufacture of his carriers in it by October 1. 

A. Mugford, wood engraver and printer, Hart- 
ford, Conn., sends us the July number of the 
Manufacturers’ Exchange. It is in reality a cata- 
logue containing specimen engravings executed 
by him, very finely printed on excellent paper. 
| We have received from H. D. Penney, New 
| Gloucester, Me., an illustrated catalogue of cen- 
trifugal pumps, both horizontal and vertical, sold 
| by him. The catalogue gives information as to 
| setting up and operating the pumps, and other 
| convenient information. 





The Valley Iron Works, Williamsport, Pa., are 
| putting on the market machines for making wire 
nalls, the invention of S. S. Babbitt, their foreman. 

The concern expect to engage extensively in the 
manufacture of these machines, and to this end 
will considerably enlarge their works. 


Geo. W. Smith writes us from Winona, Minn. : 
“On Sept. ist I will start the shops at Wabasha, 
Minn., to be known as the Wabasha Machine and 
Foundry Company—Geo. W. Smith, manager— 
doing a general machine and foundry business. 
In the future will make some specialties,” 


Fiske, Coleman & Co., 62 Federal street, Boston, 
have been appointed New England agents for the 
Evansville Spar Mining Company, Evansville, Ind. 
They will carry a stock of fluor spar on hand for 
the accommodation of foundrymen, iron making, 
and other industrial establishments requiring the 
use of this mineral as a flux. 

According to the Journal of Commerce of that 
clty, a company is now organizing in Denver, Col., 
for the manufacture of mica, which is said to 
abound in that State, for decorating and lubricat- 
ing uses. First-class machinery will be arranged 
for. J. T. Cornforth and Ira Pendleton are indi- 
viduals mentioned as interested in mica mining. 


The Western Forge and Rolling Mills, East St. 
Louis, Mo., are preparing for the manufacture of 
railroad links and pins, in addition to their regular 
specialties. The outlay involved in the erection 
and equipment of the necessary addition will not 
fall far short of $25.000. When these improvements 
are completed, the company’s working force and 
pay roll will be largely increased.—A ge of Steel. 

The Wason Company, of Springfield, Mass., are 
building eight cars which will be used on the State 
roads of Chill. These cars are different from 
ordinary coaches in the decorations and in the 
windows, which are each four feet wide: 
all windows is a match safe, for every one in 
Chili smokes. Four of the cars will be shipped 
during September. Each of the Chillan cars will 
cost $12,000. 

The Denver Journal of Commerce reports the 
starting of new industrial establishments in Colo- 
rado as follows: The Colorado Glass Works Co., capi- 
tal stock $50,000, at Golden; Geo. B. Koyle, formerly 
of Kansas City, Mo., woolen mill at Fort Collins ; 
and the Grand Junction Milling Company, at Grand 
Junction, with capital stock of $25,000— David 
Roberts, Henry H. Dale and Albert A. Miller, 
directors. 


Between 


A company, known as the East Chicago Steel 
Company, composed of Wheeling capitalists, has 
leased the Bessemer steel plant at Hammond, 
Ind. Spalding Wallace is president of the com- 
pany; Alexander Glass, secretary; and Walker 
Peterson, manager. The gentiemen connected 
with the new company are for the most part well- 
known iron and steel manufacturers, 
will be commenced at once. 


Operations 


The Industrial Journal says of Milltown, Me.: 
** Any concern that is in quest of water-power and a 
favorable chance to manufacture any line of goods 
adapted to this locality, such as paper or wooden- 
ware, would find here one of the best locations for 
such a business in the State. One mile and a half 
of railroad will take the product of their mills 
direct to the point of shipping; the railroad is 
already here, and convenient to the proposed 
site.” 

In a previous issue we noticed the organization 
of the Waterhouse Electric and Manufacturing 
Company, of Hartford, Conn. Being himself an 
accomplished mecaanic, Mr. A. G. Waterhouse, in 
forming a company to introduce his system of 
electric lighting, was able to enlist several gentle- 
men of high standing in Hartford machinery estab- 
lishments in his enterprise, including Messrs, 
Francis A. Pratt, Charles E. Billings, Geo. M. Bond, 
| Chas. P. Howard and Asa 8. Cook. The company 
| are now well established at their works at Hart- 
| ford, and are well provided with facilities for push- 
ing the business, 





Although Minneapolis has quite a number of 
good machine shops that are capable of doing 
| first-class work, there are none able to do heavy 
| work except at @ disadvantage. Every day the 
| demand for large tools that can handle any work 
| becomes more and more urgent. It is not an un- 
| common thing for heavy work that might be done 
| here to go elsewhere on account of this very want. 
| Boring mills, heavy planers, punching and shear- 
| ing machines, special pulley lathes, and radial 
| drills are the ones most lacking. There is another 
class of machines, embracing milling machines, 
gear cutters, turret head lathes, shapers, etc., 
| which are seldom met with in this section. There 
lis no doubt but that a good shop, well supplied 
| with the tools here indicated, could do a first-class 
| paying business in a very short time. It is not 
probable that Minneapolis will long want such an 
establishment, as the growing demandsare already 
| causing the present shops to enlarge their capacity. 
— Wood and Iron, 
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Machinists’ Supplies and Iron, 


NEw YORK, Sept. 1, 1887. 
Iron—There is no change to note in the market 
for American pig, the demand being almost entirely 
of a hand-to-mouth character. It has seemed at 
times as if prices must rule in buyers’ favor, but 
generally hold er sére fir 


Scotch Pig—Scotch brands have been in fair 
demand. We quote Coltness, $22.50 to $23: Glen- 
garnock, $21.25 to $21.75; Gartsherrie, $21.25 to 
$21.75; Summerlee, $22.25 to $22.75; Eglinton, 
$20.50; Langloan, $21 to $21.50 ; Dalmellington, $20.50 
to $21. 

Lead—There have been no transactions of any 
account. The asking price is 4.65c, with 4.60c. 
offered. 


Antimony—Hallett’s, 8%c ; Cookson’s, 9c. 

Copper—The market is quiet, with no speculative 
tendency apparent. Spot lots have been offered 
at 10.80c., with 10.60c. bid. 

Spelter—Refined, 5%c. to 6c. 

Tin—Jobbing lots of Banca have sold at 24c.; 
Straits and Malacca, 23.30c. 


* WAN TED * 


“ Situation and Help” Advertisements only inserted 
under this head. Rate, 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
Sor the ensuing week's issue. 








Situation in machine shop, by mechanical drafts- 
man and designer. Box 54, AM. MACHINIST. 


Situation wanted by a well-posted designer and 
machine draftsman. Address T., AM. MACHINIST. 


Mechanical draftsman wants position; has col- 
lege education and several years’ experience; cor- 
respond with A. D., AM. MACHINIST. 


Wanted situation; shop experienced designer of 
general wood- working machines; late with Glen 
Cove Mach. Co. G. Baum, Station’ G., B’klyn, N. Y. 


Wanted—A first-class man as foreman machinist 
in a general jobbing a Address Fulton Iron 
Works, St. Louis, Mo., stating age, experience, and 
where last employed. 


Wanted—Four or five first-class machinists to 
run twenty and twenty-four inch engine lathes on 
fine work in brass and iron; steady work; state 
age and wages expected. Merwin McKaig, Cum- 
berland, Md. 


A first-class mechanical engineer and draftsman, 
with theoretical knowledge and extensive practical 
experience in designing, estimating and construct- 
ing, is opén for an engagement. Address D. E. C., 

P. O. Box 568, Chicago, I11. 


Mechanical engineer and practical machinist 
solicits correspondence from parties wanting me- 
chanical supt. or foreman; large experience in all 
classes of marine and stationary engines, mining, 
mill and general machinery. M. E. M., AM. MACH. 





+ MISCELLANEOUS WANTS. + 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. 





Crescent Boiler Tube Expander: second to none; 
price in reach of all. Crescent Mfg. Co.,Cleveland,oO. 


The Crescent Link Belt Coupling; something 
new;sample free. Crescent Mfg. Co., Cleveland, O. 


Light mach’y of all kinds built at short notice 
Edmund Mills, 8 Dey st., Jersey City Heights, N. J. 


Stationary boat engines, boilers, best, cheapest, 
1t010H. P. Washburn Engine Co.,Medina, Ohio. 


Special tools and machines for mfg. designed and 
oullt to order; mechanical and Patent Office draw- 
ings. I. A. Weston & Co., Syracuse, N. Y. 


An experienced teacher and mecnanic desires 
engagement to teach mech’! drawing; tools, wood 
and iron workshop practice. ‘‘Honest Worker,” 
AM. MACHINIST. 


A. C. Christensen, 26 Church st., N. Y., mech. 
and hydraulic engineer, late chf. draftsman at H. 
R. Worthington; mechanical and patent drawings; 
patents of natural gas and water meters for sale. 


Wanted—A second-hand shaping machine, mod- 
ern make, in good cond tion, medium small size. 
Address, with full description and price, Eastman 
Freight Car Heater Co., 50 State st., Boston, Mass. 


If you are troubled with scale in your boiler, 
whether from lime, sulphur, iron, salt or other 
mineral or corrosive water, send for circular of 
Petroleum Resolvent, adopted on one hundred 
railroads. Contains neither alkali or acid, and 
costs but ten cents a week for the largest locomo- 
tive boiler. Pittsburgh Boller Scale Resolvent Co., 
Pittsburgh, Pa. 


For Sale—Machine Shop, Blacksmith Shop and 
Foundry, established 25 years and doing a steady 
business. Machine shop contains one Pond planer, 
36''x36''x10' capacity ; one Putnam lathe, 20’ swing 
13’ 6” between centers; one lathe, 24"’ swing, 18 
between centers; one lathe, 30" swing, 18’ ey" 
centers; one heavy lathe for boring, swing, 8’ gap, 
18” wide; one upright drill, 18" from post to center 
of spindle ; one double- wheel emery grinder; one 
pattern lathe, one, 12”’ swing, 4’ between centers ; 
two engines—one, 8''x12"' ; one, 9’ x16"'; boiler, 40’ x 
10’; 8’ flues. Blacksmith shop has one Sturtevant 
power blower and one new large-sized Roots’ hand 





blower; also brass furnace, with power blast pipe. 


AMERICAN 


The foundry equipments are second to none in the 
country for the class of work required; there is a 
good assortment of well-made standard patterns, 
wood and iron; the wood flasks are well made and 
bolted. There are also 130 two-parted iron flasks 
of various standard sizes, each size fitted up in 
duplicate, so that any two parts will fit together, 
and they are so arranged that two, three or more 
parts can be built up for deep work and bolted 
together. The cupola has a capacity of 11,000 lbs. ; 
ladles—one 2,700 Ibs., 1,700 Ibs. and 700 lbs., two 
500 lbs., two 225 lbs. capacity; one McKenzie 
blower; coal grinder or mill and rattler; one 
brick oven and one stove oven ; the latter is 18’’ x60’; 
the brick, 6’x7'; one foundry gib crane and one 
traveling crane for casting. The travelers will 
carry the 500 lb. ladle from the furnace to any 
part of two-thirds of the floor space; it has a con- 
venient lever arrangement for raising the ladle 
during the operation of pouring. This practically 
dispénses with all the hard work while casting. 
For further particulars, address Iron Moulder, care 
AM. MACHINIST. 


BRADLEY'S HEATING FORGES. 





ESTABLISHED 1882. 





For Hard Coal or Coke. indeeenmeble in all shops 
to keep Bradley’s Cushioned Hammers and 
men fully employed and reduces cost of production. 


BRAOLEYS.. HONE 


2 CUSHIONED’ 










Bq f HELVE 
@ 

oO ar 

20 1D HAMMER 
> : Combines all the 
Pr} A best elements e& 


P sential in a first 
class Hammer. 

r Has more good 
points, does 
more and 
better work 
costs 


any other Hammer in the World. 


RRADLEY& CO. Syracuse, N.Y. 





and LABOR saved by using 
this solid, strong, durable, 
firm-hold,quick- working Lever 
(Not Serew) Vise. Has improved Taper- 
Pipe and other attachments. Sold by 
the trade. Send for circular. 
TOWER & LYON, 
95 Chambers Street, New York 
Successors to MELVIN STEPHENS. 













IF YOU WANT A STRONG, ECONOMICAL 


BNGIN E 


EITHER HORIZONTAL OR VERTICAL, 
FOR STE ADY EVERY DAY AND ALL-NIG BT SERVICE 
AND AT A LOW PRICE, WRITE 


COOKE & CO., 22 Cortlandt St.,  & F 





Please mention this »aper 


Twelve hundred Engines in use. 
STEAM PU MP for Hot or Cold, 
Fresh or Salt 
Water; for Oils, Naphtha, Tar; for Cane 
Juice, Liquors, Syrups, Scum; for Am- 
monia, Alkalies, Extracts, Acids; for 
Thick, Volatile, Viscous or Foul Liquids, 
etc. VACUUM PUMPS of the highest 





efficiency. FILTER PRESS PUMPS. Air, | 


Gas and Acid Blowers. 
SORS. Etc. BUILT BY 


GUILD & GARRISON, Brooklyn, N. Y. 


AIR COMPRES- | 








MPROVED 
PUMPING 


MACHINERY 





113 Federal 8t., 
BOSTON. 


CATLOG™ 


23 Liberty St. | 
NEW YORK. | 


For SEND 
prers 1 


of Work | ILLUSTRATED 
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THE DEANE STEAM PUMP CO.,Holyoke,Mass. 
BUILD AND 


Water Works, Steam Pumping 


ENCINES MACHINERY. 











IF YOU WANT A 


SHAPER, PLANER, DRILL, LATHE OR SPECIAL MACHINERY, 


WRITE TO 
THE HENDEY MACHINE CoO., 
SEND FOR A CATALOGUE. TORRINCTON, 


CONN. 














— aw 


"SUNIOR” 


15, 25 & 35 H.P. ONLY. 


The Lowest-Priced 
Engine in the Market. 


WELL BUILT eo 
AND aaah stutemsiaen 


The WESTINGHOUSE MACHINE COMPANY 


Sales Department for the United States conducted by 


WESTINGHOUSE, CHURCH, KERR & CO., 17 PARKE & LACY,_ - - San Francisco, Cal. 
Cortlandt Street, N. Y., Hamilton Building, IRON BAY MFG. CO.,, - Marquette, Mich. 
Pittsburgh, Pa. i UT - 7  mpealalnaae A MAC HINE Co. Salt Lake, 

Chicago, Ill. 


FAIRBANKS, MORSE & CO., 
St. Louis, Mo. Db a. TOMP KINS & CO., - 


eae Punch 


FOR BOILER MAKERS’ AND IRON SHIP BUILDERS’ USE. 


Punches, Flanges of all 
shapes, and Bent Angle 
Iron from either side. 


FIVE SIZES. 


Depth of Jaws from 6” 
to 42". 





AUTOMATIC 
ENGINE, 













PITTSBURGH, 
PA. 


Charlotte, N. C. 








MADE BY 


HIGLES tk JONES, 


Wilmington, Del. 
Nickel Plated Pocket Level. WALKER’S TOOL HOLDER. 


For holding drills and reamers for 
lathe work. events prenking or ~ 
ping. Can also be used for drilling and 
. reaming holes by hand, and forreaming 
holes under drill presses,etc. 
Made with double handl dle, 
when required. 












twee 





2}-in. 60 cents, 3}-in. 75 cents. 
By Mail on Receipt of Price. 


Sebastian, May & Co.’s Improved Screw Cutting 


WALKER MF4. Co., 
CLEVELAND, OHIO. 





Drill Presses, Shapers, Band, Circular and 
Saws. Mac hinists’ Tools and Supplies. Lathes 
on trial, Catalogue mailed on application. 


167 West Second Street, CINCINNATI, O. 
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GIN. GUTTING-OFF MACHINE 


MADE 






BY 


Betts Machine Co, 


Wilmington, Del., 


BUILDERS OF 


Machine Tools 


FOR 


RAILWAY 


AND 


Machine Shops. 
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NICHOLSON FILE CO.=2:- 
ass Rasns 


FILE CARD. 
Having the Increment Cut. 

The illustrations herewith presented, exhibit more convenient and durable forms of File Cleaners 
than are usually found, the ee yee A of those in use being rudely devised and troublesome, and we 
believe for this reason, those of our manufacture will find a ready sale. Machinists and others who 
have not already given them a trial, will find it to their advantage to order the File Card and File 
Brush at once. 








FILE BRUSH. 


Manufactory and Office, 


PROVIDENCEH, R. I., 


HE NEW “CRESHAM” PATENT 


‘esrarrual NJECTOR 


“Invaluable for use in Traction, Farm, Portable Marine and 
Stationary Boilers of all kinds. No handles required. Water supply 
very difficult to break. Capability of re-starting automatically, 
immediately after interruption to feed from any cause.” 


wD. A. 














SEND FOR CATALOCUE. 


RELIABLE AND CHEAP. 


Sole Manufacturers in the United States and Canada, 


NATHAN MANUFACTURING CO. 


92 & 94LIBERTYST., = - - NEW YORK. 


Fitchburg Machine Works 


MANUFACTURERS OF METAL-WORKING MACHINERY. 





OFFICE AND WorRKs, 
13 to 21 
MAIN ST., 
Fitchburg, Mass. 


SEND FOR CATALOGUE KE. 





Established in 1874. 


CLEVELAND TWIST DRILL CO. 


and 26 West Street, Cleveland, 0. 
po Chambers Street, New York. 
85 Queen Victoria St,, London, Eng. 





CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS. 


JAS. HUNTER & SON, 
North Adams, Mass. 


NGINEERING DEPARTMENT, 
VANDERBILT UNIVERSITY. 
Distinct courses of Civil, Mechgni- 
cal and Minin Engineeri ng(An- 
nual turtion $65), and in Wenuel 
Technology (Free). Full Fae- 
ulty. Entensive equipments and 
facilities in draughting-rooms, la- 
boratories,shops and field practice, 
Session opens Sept. 21st. 
For circulars address 
WILS WILLIAMS, Bursar. 
Nashville, Tenn. 


| 

56th 
ANNUAL EXHIBITION 
“AMERICAN INSTITUTE 


, OF THE CITY OF NEW YORK, 

Will open to the Public September 28 
ELECTRICAL INVFNTIONS 
will have precedence, and form its most attractive 
feature. Exhibitors in this department should ad 
dress JOSEPH WETZLER, 175 Potter Building, New 


P. H. & F. M. ROOTS, York. Other departments and all details to 


GENERAL SUPERINTENDENT, 
Connersville, Indiana, American Institute, Astor Place, New York. 
MANUFACTURERS OP 


PORTABLE FORGES, TUYERE IRONS, je , BEAUDRY'S 


DUPLEX 


Power Press 


COMBINING 


PRESS, SHEARS 
AND PUNCH. 


BEAUDRY & C0. 


(Formerly of Beau 
dry’s Upright Power 
Hammer.) 

Sole Manufacturers. 
Also manuf’turers of 
BARD COAL HEAT- 

ING FORGES. 


FRICTION 


TSRRIVER & Co's 
IRON 


FOUNDRY, | 


333 
East 56th St., 


NEW YORK. 


Contracts Solicited 
fuc Machinery Cast- 
ings in regular 
supply. | 























ROOTS’ NEW ACME HAND-BLOWERS. 


Slow-speeded, Force-blast. Durable, 
Compact and Cheap. 


Roots’ Foundry Blowers, Gas Exhausters, etc. | 
§. §, TOWNSEND, Gen, Agt. \ CORTLAND? ST., 
COOKE & CO,, Selling Agts., EW TORE, 


In Writing, Please Mentton Thia Paper. 
















> Hound MASON BC, 
For the reason that if you are 
liquids by steam power, we wish to call NEW PULSOMETER, 
your attention to the 
More Efficient, Simple, Durable, and more Economical, 

ex xpenses and repairs, than any other Steam’ A steel Be te PURERS 
Prices, and hundreds of A-1 Testimonials. Mailed Free. 
PULSOMETER STEAM PUMP CO., 83 JOHN STREET, N, Y, 


KILBY 
oS Boston, Mass 
interested in raising water or other 
fe, THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER. 
Call or write for our new 96 page Illustrated Descriptive Book cont#ining Full Particulars, Reduced Net 











REDUCED PRICES OF LECOUNT’S STRAIGHT TAIL DOG. 


ie 
|\ fa 


bs No, = PRICK, No, INCH. $1.35 
2 ae ++. $0.60 10....214.... $1.35 
£3 OD ccaal 0.2” 70 + a> Sa 1.45 

ee ee ean <2 TB. 
BSse 4....2 1 | ae eS 
Bee &...0deews OO M..€..00 0 
BAR 6..... 136. 0 15....4%.... 2.3 
~ oe 1%.. CS B87 ae 
Ss eee.” eee SR ae a 
on 9 2 1.20 18....6  .... 5.00 
BE 1 Set to 2in. 7.80 Full Set....31.1¢ 


Cc. WwW. LeCOUNT, tont, Norwalk, ines. 





PARK MFG. Co. 


34 
Beach 
Street, 
Boston, 
Mass. 


FEEO TO BOILER 


OVERFLOW 


The Park Injector, 


EJECTORS anv JET APPARATUS. 





x, LAH it “THE SWEETLAND CHUCK,’ v 
= DRILL CHUCKS, BELT CLAMPS, = 
Eo oOuU F . 
o_ . eo 
Bs a 

x= 

Regi 

en & 

SED 

Axe me 
Aer 2. 
. 35 ‘Sy 
no : on 
5 ‘‘ “ss 

= 

nr ilogue Mailed on Applic mn ec 
4 7. THE HOGGSON & PETTIS MFG, 00. e~ w Haven, (Ct, a 
=< Established 1849, = 
= STEFL STAMPS, STEEL LETTERS, FIGURES, c 
a STENCILS, BRASS CHECKS, &c. Z 





VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 















A. Aller, New York; 8. 
Snell, Philadelphia; 
dall & Co., Toledo; 
Goulds & Austin, 
Denver, 
Manistee, 
East Saginaw; 


For Sale 
at 
Factory 
Prices 
by 


‘, Nightingale & Childs, Boston: Henry I. 

Thos, J. Bell & Co., Cincinnati; Shaw, Ken- 
The George Worthington Co., Cleveland; 
Chicago; Kennedy & Pierce Machine ry Co., 
Col; Sheriff! & Ashworth, Pittsburgh. Pa.; Jos. Baur, 
Mich.; Jas. Jenks & Co., Detroit, Mich.; Ww ickes Bros. 
Adolf Leitelt, Grand Rapids: E. I’. Osborne & Co., 


St. Paul, Minn ; Rundle, Spence & Co., Milwaukee, Wis., Joshua 
Hendy Me chine Works, San France isco; Flynn & Emric h, Balti- 
more, Md.; Forbes Liddell & Co., Monto mmery, Ala; Bailey & 
Lebby, Charleston, 8, C.; Pond E ngineering Co., St. Louis and 
Kansas City, Mo.; 0. B. Gor »dwin, Norfolk, Va.; "Columbus Sup- 
ply Co,., Columbus, O. 





WHAT USERS THINK OF THE 


fHall 


HALL 
STEAM 
PUMP C0., 


Steam 


In answer to your 





make, 


tors at corner of Madison Avenue and 38th 


ber, we beg to say 





WHITTIER 


inquiry as to pump10x6x12o0f your 


which we put up in connection with one of our eleva- 


that the pump is working against a 


Duplex 


91 LIBERTY 
STREET, 
NEW YORK. 





St., last Novem 


pressure of 90 lbs. and 1s giving good satisfaction every way. 





MACHINE Co,, New York City. 


Pump. 





HY 


le 





VALLEY MACHINE. CO, 


EASTHAMPTON, MASS. 





STEAM ENGINES 






Upright and Horizontal, 
Stationary, 
Portable and Semi-Portable. 
8 to 16 Horse Power. 
let Free Address 


Illustrated Pamp! 


JAMES LEFFEL & CO 
SPRINGFIELD, O10, 
or 110 Liberty St., New Yor«. 





STEAM HEATING FOR BUILDINGS, 


r, Hints to Steam Fitters. Being a description of Steam 
x sating Spperette for Warming and Ventilating Private 
Riouses and Large Buildings, with Remarks on Steam, Water 
and Air in their Relations to Heating. To which are added 
useful miscellaneous tables. By Wm, J. Baldwin. Eighth 
edition revised and enlarged. With many illustrative 
piates. 12mo, cloth, $2.50. 

“Mr. Baldwin has supplied a want long felt for a practi 
cal work on Heating and Heating Apparatus.’’—Sanitary 


HN WILEY & SONS, 15 Astor Pl., N. Y. 


Publishers of Scientific and Industrial Works. 


*,* Will be mailed and prepaid on the receipt of the price. 
Catalogues and Circulars free by mail 


UNION STONE CO. 


38 & 40 Hawley St., Boston, Mass. 








No. | CRINDINC MACHINE. 


Has lin. Arbor. Takes Emery Wheels to 14’ di- 
ameter. Is specially adepted to grinding tools and 
light work of similar character. 


We Manufacture Grinding Machinery and 
Wheels for all classes of Work. 


Diamond Tools and Emery-wheel Dressers 


FOR REMOVING GLAZE, AND SHAPING 
FACE OF WHEELS, AS REQUIRED, 


CATALOGUE ON APPLICATION, 


Emery 


The Most Useful Practical Book Ever Offered to Amert. 
can Machinists. 


Rose's Complete Practical Machinist 


15th Thoroughly Revised Edition. 
NOW READY. 

The Complete Practical Machinist : E mbracing Lathe 
Work, Vise Work,.Drills and Drilling, Taps and Dies, 
Hardening and ‘empering, the Making and Use of Tools, 
fool Grinding, Marking out Work,etc. By Joshua Rose. 
Illustrated by 856 Engravings Fifteenth edition, thor 
vughly revised and in great part re-written, In one vol. 
2mo, 429 pages, price #2.50, 
By mau, free of postage, 
CONTENTS hapter } 


to any address in the world. 
Cutting Tools for Lathes and 
Planing Machines. I. Cutting epene and Feed. III. 
poring Tools for Lathe Wok IV. Screw Cutting Tools. 
. Lathe-Dogs, Carriers or Drivers. VI. Turni ng Kccen- 
tries. VIL Hand Turning. VIII. Drilling in the Lathe. 
6 & Boring Bars. X. Slotting Mac hine Tools, XT, Twist 
Drills, XIfL. Tool Steel. XIIT, Taps and Dies, X1V. Vise 
Work. Tools. XV. Fittin # Connecting Rods, XVI. Mill- 
ing Machines and aye ng Tools XVII. Grindstone and 
Cool Grinding. XVIIL. Lining or Marking out Work. 
ae oO Oaleutate the apeen of Wheels, Pulleys, ete. 
xX How to Set a Slide Valy X XT. Pumns Index 
The 
of Fatane 
the werld., 
SP" Our large Catalogue of Practical and Scie ntific 
Books, pages, 8vo., a@ Catalogue of Books on Steam and 
the Steam Engine, Mechanics, Machinery, and Dymami- 
cal Enyineering, and our other Cataloques and Cir- 
culars, the whole covering every branch of Science ap 
plied to the Arts, sent sree and free of postage to any one 
in any part of the world who will furnish his address, 


HENRY CAREY BAIRD & CO.,, 


above or any of our heat a 


ent by mail, free 
at the publication price 


. to any address in 





THE 


INDUSTRIAL PUBLISHERS, BooKSELLERS & IMPORTERS 
S10 Walnut Street, Philadelphia, Pa., U.S. A. 


ORTHINCTON 
PUMPING 
MACHINER 
HENRY R. WORTHINGTON, 


NEW YORK, 
















Boston, Pittsburgh, Chicago, 
Cleveland, St. Louis, 
San Francisco. 


SEND FOR 
Illustrated Catalogue. 
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ADOPTED. 
THE 


Babcock & Wilcox Boiler, |‘ 


CONSTRUCTION COMMITTEE 
FOR 





SMOOTH 


na & OUT. x 








Copy ] 








Edison Electric Illuminating Co. of New York, 


Committee, 
K. H. Johnson, 
C. H, Coster, 


The BEST in the World 


Sustained nhs ~~ dal U. 8. Courts. 





ENGINEER’S OFFICE, 


. E. Chinne ck, Room 53, 16 Broad Street, a 
John 1. Beggs 
New Your, July 28th, 167 seo Duplex, Union: : Alert 
Engineer, J. H. Vail. 
THE Barcock & WiLcox Co., 30 Cortlandt Street, City. A) \ INJECTORS. 
iENT v:—Y are hereby notified that your proposals rae Simple in construction 
(CF ENTLEMEN ou are hereby ne ¢ lat 3 propos y ken apart. No 


springs to get out of order 
Always ready. Always de- 
livers water .0t to boiler. 
YJ Thousands in use and de- 
mand increasing. Send for 
Catalogue, to 


are accepted for water tube boilers, to be used in the three 
new stations of the Edison Electric Illuminating Company 
of New York City. 

The horse 


power required in these three stations will 


KINS Mio 


7 Original Unvulcanized Packing 


CALLED THE STANDARD-A3i2.35t¢ Packing by which 





‘STANDARD: 


of oe 


* TRADE MARK * eB 





Accept no packing aa JENKINS PACKING unless stamped 


5 with our “Trade Mark.” 


71 JOHN STREET, N. Y. 


| JENKINS BROS.{ SES FRE iis, 


PHILA, 
RN STREET, CHICAGO. 





MANUFACTURERS OF 


LATHE and DRILL 





GEARED CHUCKS. 


Jaws Reversible. 


Diameter. Capacity. 
5 inch. ae 

2 | . 7 “ 

18 “e 10% ss 

13 w“ 13144 “ 

1544 ** . * 

18 “ 1934 “ee 

21 . 2514 “* 

SEND FOR CATALOGUE. ne ws. * 











A, BEVEL GEARS, 


——* Cut Theoretically Correct, 

For particulars and estimates apply to 
BREHMER BROS. 
Machinists, 

440 M. 12th St,, Philadelphia, Pa. 









aggregate 8,700 horse-pc wer. ~_ JAS, JENKS & CO., Detroit, Mick 
Tenclose you herewith contracts in triplicate, covering 
the boilers now required for station in 26th street, 
Please execute contract and return two copies to me. WwW C YOUNG & C Worcester, Mass. 
Yours truly, 7 e a9 Manufacturers of 
ISigned] J. H. VAIL, Engine Lathes, Hand Lathes, 


Enclosures, Chief Engineer, 


FOOT POWER LATHES, SLIDE RESTS, Etc. 








Over fifty years’ competition has 
proven this system of boiler to be the 
best in every respect. The LOWE 
BOILER, with all improvements, is the 
simplest, best wearing, and most econom- 
ical of any kind of fuel. 


Send for description and histories of Steam 
sollers and Feed Water Heaters (free) to 


BRIDGEPORT BOILER WORKS, priazevor, conn. 













© J corrinateicrronD svracuse,n.y 3 = 


Ae 
froiitlipbitiliibitibib bia 


MACHINISTS’ SCALES, 
PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. 

















A Complete Cutting-off Machine, $4.00 
Larger” ones which out to 2 fia, $8.00 


SENT ON TRIAL. 


; Drill Presses, 
Tap Drill 
Gauges. 


STERLING ELLIOTT, Newton, | Mass, 





Tho Bate cevceator 


Generates steam ‘yapldly and. and economi- 
cally. Constant circulation of water, 
Easily Cleaned. Furnace produces _per- 
fect combustion, Best evaporative duty, 
Material and workmanship Al. Large 
numbe rin use, 


Sole Manufacturers, 


CONSHOHOCKEN, PENNA. 
WAINWRIGHT 


~ Corrugated Tube Exhaust Feed-Water Heater’: 


DELIVERS WATER TO THE BOILER 
At 200° to 210° Fabr., and without back pressure on Engine. 











‘THE 


Manufactured by 


e <- THE WAINWRIGHT M’F’G GOMPANY, 


65 and 67 Oliver Street, Boston, Mass. 


. Hydrostatic Machinery, 
PRESSES, PUMPS, PUNCHES, 
ACCUMULATORS, 

i Jacks, V alves, 
FITTINGS, 
Vault Elevators, Etc., Ete. 


WATSON & STILUMAN; 


=) 204-210 E, 48d Street, N. Y. 


















WARRANTED 
Superior to any 
other mak« 

All sizes and 
styles of every 
class of work. 


BUFFALO 
FORGE C0. 
BUFFALO, N. Y. 


Send for Cata- 
logue and prices, 








Waterford, N. . 


pe Manuf'r’ r’s of 


frei FOX, TURRET 


= 


Sees i a SneedLathes 


AND 


aN Brass Finishers’ 


TOOLS, 


ANVIL 
93 WORKS, 
Trenton, N. J. 









The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 


hg i] 
parallel and cannot be broken. ; 





for Circulars. = mo ogg oe 
Send fo 8s ‘ os 
The Eagle Anh 3 Phillip i hin { 
Anvil. — Best ur ! } 5) ag Ny j 
Cas ee 
o> & ates Manufacturer of 
Horn. Better Atwood’s Patent Power Matcher and Gluer and 
rap eny at Stafford & Whipple’s Patent Planer and Surface 


Gauge. 
Light Machinery of all kinds Built at Short Notice. 
Estimates furnished. 


Fully war- 
ranted and 
lower price. 





“CUSHMAN” = CHUCKS 


Are guaranteed to be right in all respects. Ask to 
see them at your dealer’s, or write direct to the 
factory. Respectfully, 


THE CUSHMAN CHUCK CO., 


HARTFORD, CONN. 


vs CATALOGUE OF SI-O00LS 


and Supplies sent fee to any address on receipt of Ten Cents 
in stamps for postage). 


CHAS. A. STRELINGER & C0,,Xv2> Detroit, Mich. 
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COILS & BENDS 


—OF— 
IRON, 
BRASS and 
COPPER 
PIPE. 
ALL STYLES. 
THE 
NATIONAL 


Pipe Bending Co, 


NEW HAVEN, CONN. 








Correspondence solicited, 








ESTABLISHED 1851. 


The Horton Lathe Chuck. 





THE z . HORTON A SON CO. 


Canal St., Windsor Locks, Conn.,U.S. A. 


The Almond Coupling 


A NEW quarter turn 
motion to replace 
quarter turn belts and 
bevel gears. 
T. R. ALMOND, Mfr., 
83 & 85 Washington Street, 
BROOKLYN, N. Y. 





NOISELEsSs,. 








END for Illustrated Price List of Fine Tools, 
S manufact’d by Standard Tool Co., Athol, Mass. 





Any Tool we make will be sent by saaiha or express to 
any address, all charges prepaid, on receipt of price. 





LP. RICHARDS 
PROVIDENCE, R. I. 


Punches and wal 








PATENTS 


R. G. Du Bors, Patent Att’y, 916 F St., Washington, 
D.C. Goodreferences. Send for pamphlet. 


HARLES MURRA : 
VENGRAVER on WOODY 


5S ANN’ST. # New Yor: 














i L. §. STARRETT, 


Manufacturer of 


FINE TOOLS 


ATHOL, MASS, 
SEND FOR FULL LIST, 


hn AAMPAANIN A NPN NORMA RMN NON APR AP AT 


Special Pulley Machines. 


and turn pul- 























If you want to bore 
and not lose 
particulars of our 


PULLEY MACHINES. 


Prices one-third cheaper than simi- 
lar machines of other makers. 


The Newark Machine Tool Works, 


NEWARK, N. J. 


leys money, write for 











re 









1i- 
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Morse Twist Drill and Machine Comoany, New Bedford, Mass 
Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Oentering Ohuck, Bit Stock Drills 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


STEEL BALLS Brandon's Piston Ring Packing 


FOR ANTi-FRICTION BEARINGS, Perfectly balanced against un 
OF BEST CAST STEEL. due pressure in all directions. 


HARDENED GROUND & BURNISHED. tne a one te an 
8-16’ to 8’’ Diameter. 


tion or leakage. Call and see 
Samples and Prices on application. - 


working model, expressly made 
SIMONDS ROLLINC-MACHINE co. to demonstrate advanta 
FITCHBURC, MASS. 





claimed. For packing or 8 Op 
rights, address 


JAMES BRANDON, 
390 Eleventh Ave.. New York. 








SUPPLIES FROM 
HYDRANT PRESSURE 
the cheapest power known. 
Invaluable for blowing 
Church Organs, running 
Printing Presses, Sewing 
Machines in Households, 
Turning Lathes, Scroll 
Saws, Grindstones, Coffee 
Mills, Sausage Machines, 
Feed Cutters, hleetrie 
Lights, Elevators, etc. It 
needs little room, no firing | 
up, fuel,ashes, repairs, en- 
gineer, explosion, or delay, 
no extra insurance, no coal 
bills. Is noiseless, neat, 
compact, steady ; will work 
at any pressure of water 
above 8 Ib.; at 40 lb. pres- 
— has 4-horse pores, and 
capacity up 10-horssa 
power. Prices from $15 to $300. Send for Teukic to 


THE BACKUS WATER MOTOR C0., Newark, N. J. 


S. ASHTON HAND MFG. C0., 


Toughkenamon, Chester Co., Pa. 
MAKERS OF FIRST-CLASS 


ENGINE LATHES 


Are now in position to put on the market. 
14” ENGINE LATHES OF NEW DESIGN, 


guaranteed to be equal in material, design and 
workmanship to the best ever offered. 


UPRIGHT DRILLS 


»__A SPECIALTY. 
Lee) ALL SIZES 


—-WITH—— 


Patent Quick Return 











NGINE Lathes, Hand Lathes, Foot Lathes Upright pile, 
and pritiog Machines. Agents, MANN NING, MAXWEL 
| & MOORE, 111 LIBERTY STREET, NEW York. 


SHAPING MACHINES 


FOR HAND AND POWER, 
6", 8" and 10 Stroke. 
Adapted to All Classes of Work 
to their Capacity. 
Circulars Furnished, 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


If your Stationer does 
ie keep Dixon’s Ameri- 
acan Graphite Artists’ Pea- 


cils, send 16 cents (mention this paper) and you 
will receive si amples worth double the in Fh Ve 


Dixon’s Grade Stamps are as follows: 


Similar grade to 
European Stamp of 























Vv ¥ = bat bl ape (BB B) 
ery soft (BB) 
S—Soft... Band N 
;, Latest Improvements, S M-Soft me ‘dium. Br eS aad’ Ni : 2.) 


M a Medium black..(F) 
—Medium........ (H and No. 3.) 
M HoMod hard..(H H) 
H—Hard........... (H H H and No. 4.) 
V H—Very Hard.....(H H H H and No. 5) 
| VV H—Very, very hard(H H H H H H) 


JOS. DIXON CRUCIBLE CO., 


h BIGKFORD 
JERSEY CITY, N. J. 
aD RILL CQ. EMERY WHEEL TOOL. CRINDER. 


CINCINNATI, O. 55 SPRINGFIELD 


were For Catalogues 
and Prices, 
address, 




















STY LES GLUESEMERY 
a 
AND - ie { 
L. W. Pond Machine Co. ao Wheel 
Manufacturers of and dealers in - 0 
® A Guaran- 0. 
teed Satis- _~ 
Iron Working Machinery, itor spring 
Seana field, 
IMPROVED WRITE 
re MASS 
TRON PLANERS “S ny 
| Illustrated Circular. | 
A Specialty. No. D. b- Bs 
a ri cteateaateeiatntensiminmnnesn amen eon 
140 Union 8t., E | Patented oo ms = 3 
‘WORCESTER, - | S < le ae 
mass. | Sept.25, oF 2 
NEW YORK ACENTS. | 1883. - a¢ 
ing 
e — 


FRASER & ARCHE R, 


NEW AND SECOND-HAND MACHINERY, 


SHAFTING, HANGERS AND PULLEYS, | 
121 CHAMBERS STREET. 











New Haven Manf'g Co. 


NEW HAVEN, CONN. 


IRON-WORKING MACHINERY. 
| William Barker & Co. 


Manufacturers of 
IRON AND BRASS 
—WORKING— 


MACHINERY 


140 & 142 E. Sixth Street, 
N'rCulvert, Cincinnati, 0- 












e (LN CARY & MOEN @ | 


S DESCRIETION Wo 
STEEL WIRE P myer’ p STEELSPRINGS. NENYORK CITY Jf 


Send for circulars and 
prices. 





BRACES EN ET 





SDS sa 


Manufacturers of 


Pipe Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


we Zp Steam and Gas Fitters’ Hand Tools. 


YONKERS, N. Y. 
tbat Four Enyine 


CYLINDERS 


perfectly, gain power and 
Sa save oil by using our 
Patent Automatic Sight 
Feed Lubricators, show- 
ing oil asit enters, drop 
by drop. 

THE SEIBERT 


Cylinder Oil Cup Co. 


BOSTON, MASs. 
H. A. ROCERS, 
Agent for New York, 
19 John Street, 
New YorK. 


Tron and Wood rang Lathes and Lathe 
Heads, ae & rinders, Gear Cutting at- 
tachments for Lathes, special Screws, 
Studs, eto. 


PROGRESS ENGINE & MACHINE WORKS, 


SUMMERFIELD, MD. 


THOS, £, DALLETT & C0, 
143th & Buttonwood Sts.,? 32+ 


Manufacturers of 


PwPATIEIN T 


‘Portable Driling Machines, 


VERTICAL DRILLS, 
Radial Drills, Multiple Drills, 
HAND DRILLS. 

SEND for ILLUSTRATED CATALOGUE. 


“Ti cue MACHINERY (0,, 


. SEND FOR CIRCULAR. 





PATENT UNIVERSAL SCREW-CUTTING CENTER | 


g?wrKe a co., TWIST DRILL GAUGE. 


Fine Machinists’ Tools —E. Boston, Mass—Send for Circular 








THE 


New Howe Mi, Co, 


BRIDGEPORT, CONN. 
Mfrs. of Sewing Machines 
Light and Medium Weight 


‘Gray lron Castings 


OF ALL DESCRIPTIONS 
TO ORDER; ALSO, 


TOOL MAKING, JAPANNING 
— AND — 
PLATING. 


Correspondence Solicited. 


The Armstrong Mfg. Co. 


BRIDCEPORT, CONN. 


Water, GAS oe STEAM Fitters’ Tools. 
























STOCKS AND DIES FOR PIPE,BOLTS AND BRASS 
PIPE WRENCHES, PIPE VISES, ETC. 


—— SEND FOR CATALOGUE. —— 











CLEVELAND, OHIO. 
Manufacturers of 


“AOME”’ 


Speabie’ Altomatic Baltcattcrs, 


cutting from 3-8 in. to 6 in. diameter, 
Also SEPARATE mEADs AND _ DIES. 
Send for Cat and D 






PAT. DEC. 6, 1882 
PAT. DEG, 4, 1889. 
PAT. AUG. 26, 1886. 








Sterling Emery Wel Co. 
MANUFACTURERS, 
West Sterling, Mass. 
 ACENCIES: ie J. Scott, Boston ; 























N. Y. Supply Co., New York; E. L. Hall 
&Co. Fula. Marinette Iron Wonks O., Manufacturers of Set, Cap 
Grows & King. ‘Atlanta, Ga. ; ‘aan and Machine Screws, Studs, ete. 
bus Supply Co,, Columbus, 0. 
ACHINER Universal Arle Unin 
For Reducing*and Pointing Wire, , 0 


PATENTED 

Combining an elbow and 
union, and can be set 
at any angle at which it is 
desired to run the pipe. 


Especially adapted to pointing wire rods and 
wire for drawing. 


For Machines or information, address th 
manufacturer, 


8.W. GOODYEAR aa Ct. 


— ee 


Powell Planer Co. 


Manfrs, IRON PLANERS, 
Worcester, Mass. 


Manufacturers & Wholesale Agents, 

















UNIVERSAL RADIAL: 
RADIAL DRILLING MACHINE: 





= THREE DESIGNS. SIX ee 
EMBODY ALL DESIRABLE FEAT. RES 


+ PRICESS4502°& UPWAR a) 
os UNIVERSAL RADIAL DRILL 





FORBES & CURTIS, 


BRIDGEPORT, CT., 


Manufacturers of 


BD The forbs Pa. Dio Sto, 


Power Pipe Cutting and Thread 
ing Machines, Cutting-off Ma- 
chines, Ratchet Drills, 
wie ial Machinery, ete., et 
WRITE FOR CATALOGUR 

Mention Paper. 


aq PECKS PAT PROP PRESS 


BEECHER & PECK, CONN 














P, BLAISDELL & 00. 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 





“Ng 


DROP FORGINGS 62 ste. 


BEECHER & PECK, NEYY HAVEN CONN. 











TieNAS REDUCING VALVE ©! 
6-Oes SATISFACTION WHEREVER USED 9 Ss 
OFFICE 22 CENTRALST.BOSTON.MASS. |= = 
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HIGH SPEED POWER TRAVELING CRANES. 


We are now prepared to build HIGH SPEED POWER TRAVELING CRANES for any capacity of 
load, any length of runway and any width of span, with one or with two trolleys on the bridge. 
These trolleys to work either slow or fast, together or independently, in like or in opposite directions, 
horizontally or vertically, while the bridge can be traversing slow or fast at the same time in either 
direction. The speeds of bridge on runway are 100 feet and 200 feet per minute; the speeds of 
trolleys on bridge are 50 feet and 100 fect per minute; and there are four hoisting speeds 
of 5, 10, 20 and 40 feet per minute; all can be yaried quickly without the least shock or 
jar from zero to maximum or to any intermediatespeed. The load is always automatically sus- 
tained, thus avoiding absolutely the great danger and anxiety which are inseparable 
from the use of those Cranes which require the operator to apply the brake. We have 
had one of these Cranes of 26 tons capacity in constant use in our foundry for nearly two years 
and we offer them with full confidence for the greatest range of service. We invite the correspondence 0 
parties interested in the subject. 

WM. SELLERS & CO. Incorporated, 


PHILADELPHIA, PA. 


THE LANGY ALLSTATE OF. 


Double, Single, Angle- 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing 
Gate, Multiple, Belt and 
Steam-Driven 


, Punches and Shears, 


= Over 300 Sizes. 
ALSO, 


Power Cushioned Hammer, 





Hamilton, 


OHIO. 













Sena for new Cataiogue 


Baughman’s Patent Boiler Tube Gutter. 








No. 





























PORTABLE AND STATIONARY 


ENGINES and BOILERS 


Send for Catalogue and Prices. 


From 1-4 TO 15,000 lbs, WEIGHT. 
True to Pattern, sound, solid, free from blow-holes and of un 
equaled strength. 
Stronger and more durable than.ron forgings in any position or 
for any service whatever. 
40,000 CRANK SHAFTS and 30,000 GEAR WHEELS of this steel 
now running prove this. 


















MANUFACTURERS OF 
Cylinder Sight Feed Cups, 
Government Regulation 
Pop Safety Valves, for Lo- 
comotive, Stationary and 
Marine Boilers also the 


** Reliable ”’ 


STOW MANFG. CO., Binghamton, WN. Y. 


FLEXIBLE SHAFTS, 
TAPPING and 


REAMING MACHINES, 
Portable Drills, 


ALSO FLEXIBLE 
BORING MACHINES 


For Ironing Carriages 
and Wagons; Boring for 
Pinning Sash, Doors and 
Blinds, also fer Stair 
Work. 





Steam Trap 





Ay 


Will cut off old tubes for safe ending inside the tube sheet, and remove 
and cut off the ends to proper length after they have been placed in ™ 
the boiler and expanded at one end. Circulars on application. 
PEDRICK & AYER, 
1025 HAMILTON STREET, PHILADELPHIA, PA. 
16 Engine Lathes 
NEW DESIGNS—LATEST IMPROV EMENTS— 
: SIMPLICITY OF CONSTRUCTION —WORKMANSHIP 
a OF THE BEST. 
ye j Send for Cuts and Prices. 
= : Eighth & E Sts., 
= The Muller Machine Tool Co, “éixcisxit1 0: 
FRICTION CLUTCH PULLEYS. 
HOISTING ENGINES, 
ELEVATORS, 
STEAM AND 
On or about June 1st BELT POWER. 
ra oe D. FRISBIE & C0., 112 Liberty St N. Y. 
HH. BICKEORD, 7 
will remove his business to SKINNER ENGINE CO. 
LAKE VILLAGE, N. H Q oh 
mede A6. ERIE, PA. Sr 
into new shops fitted up with new te 
and latest improved tools, espe- 
cially adapted for manufacturing 
Boring and Turning Mills which 
will be made an exclusive special- 
ty, 4-5-6 and 8 ft. Swing. 
Cross-Heads, Rockers, Piston-Heads, etc., for Locomotives. 
STEEL CASTINGS of every description. 
Send for Circulars and Prices to 
CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office, 407 Library St., Philadelphia, Pa. 
J. EK. LONERGAN & CO., 
211 Race Street, PHILADELPHIA, 
Friction Driven 
Center Grinder, 
A neat, simple and cheap tool 
to true up centers, will grind 
centers up quicker than they 
can be annealed, turned and 
hardened, will go on any size 
lathe without any adjustment, 


Send for descriptive circular 
ENERCY M’F'C Co. 
1115 to 1128 S. 15th Street, 
PHILADELPHIA, PA. 


OSGOOD DREDGE 00, - ALBANY, N. Y. 
RALPH R. OSGOOD, Pres. JAMES H BLESSING, Vice-Pres. 
JOHN K. HOWE, Secretary and Treasurer. 
Manufacturers of 
ITCHING 





REDGEsS, 
Excavators, 


ERRICKS, 
Ete,, Ete 


MACHINES, 








Foundry 


LUO SPAR? exo 


SEND FOR LIST OF USERS. 


The Best 


AMERICAN 


PHILADELPHIA, PA. 
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BUILDERS OF 


RAILROAD SHOPS, 


STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDGE 
WORKS, ETC. 


METAL-WORKING MACHINE TOOLS, 


LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 











The Open Side 


tially for a | 






and es 
EXTR 


regular style. 


best makes 


Adapted for all classes of Machine Work, 
WIDE and HEAVY WORK necessi- 
tating the Large and Costly Planers of the 


The QUALITY and QUANTITY 
of work performed on_ these 
Planers is GUARANTEED to be 
UNEXCELLED by that done on 
the modern tools of the very 


Prices, phototypes and detail- 
ed information on application. 


DETRICK & HARYEY, 


. Baltimore, Md. ai WN 2 =m 
These tools are driven by the Sellers’ Spiral Planer Motion. 


lron Planers, 






e amount of the 








Rice Autom 









atic Cut-off Engine 

Self-Contained. Sensitive Governor. 
Balanced Valve. High Speeds. 

Stationary Oilers. Best Economy. 


Gold Medal Cincinnati Exposition, 1884. 


THE JOHN T. NOYE MFG. CO., 


BUFFALO, N. Y. 

















Chandler & Taylor's 


w Self-Contained. 








For 


And are sol 


STEAM ENGINES 


Are Strong, Well-Built and Serviceable. 
Are designed for Heavy and Continuous 


Work. 


May be run at High Speed when desired, 


ona! the duties of High Grade 
Ingines, 
d at the prices of ordinary 
Engines, 


Prices and Descriptive Circulars, address 


CHANDLER & TAYLOR, 


INDIANAPOLIS, IND. 





S and SUPPLIES. 


Complete Outfits for 
MACHINISTS, BLACKSMITHS, MODEL MAKERS, JEWELERS, ETC, 
Lathes, Planers, Shapers, Drill Presses, Emery Crinders, Milling Machines, Bolts, Screws, 
Washers, Belting, Packing, Waste, Twist Drilis, Taps, Reamers, 
Cold Rolled Shafting, Hangers, Files. 


Sznpv For ILLusTRaTED Price List or METAL-WORKERS’ TOOLS, ALSO WOOD-WORKERS’. 


TALLMAN & McFADDEN. 1025 MARKET STREET, PHILADELPHIA. 





The Castle Engine. 


A NEW MECHANICAL 
MOVEMENT. 

Only eight moving 
pieces.’ No packing re- 
quired. Takes up its 
own lost motign. oise- 
less and self-lubricating. 
Large wearing surfaces. 
More economical after 
long usage than a slide 
valve engine when new. 
High-test Steel Boilers. 


Size: 1 to 10 H. Power. 


Send for Circular 
No. 5. 


A Castle Engine Works, 
Indianapolis, Ind. 


KORTING GAS 
ENGINE. 


12 sizes, 


1 to 60 H. P. 
















Thousands 
si in use in Eu- 


Engine Co., 1a. 








Evansville Spar Mining Co., rvansvine, md. 


- 






Hooper's Hoisting Engin, 


Friction Clutch 
has positive grip 
and positive re- 
lease. Built with 
double or single 
drums and cylin 
ders. All sizes, to 
hoist any load re- 
quired. Send for 
circular. 












BUILT 
BY 


East Ferry Street lron Works 
NEWARK, N. J. 


E P. B. SOUTNWORTH, 
94 Exchange street, Rochester, New York. 





| Indicating Engineer and Mechanical Draftsman. 


Correspondence solicited. 


“-BARCAIN LIST. 


One Plain Milling Machine Second Hand. 
Three Index i ie = 
Two 70 H. P. Stationary Boilers 
One 75 H. P. ot Engine 
** 20H. P. Vertical ” 
“ 635. F “ 
10 H. P 
8H. P. 
* 90H. P. i vid 
“ 75 H. P. “ “ 7 “ 
* O08. P. ** Steam Saw Mill, with 52’ Saw aud 
all Fixtures complete. 
One Surface Planer, 8. A. Wood's make, Second 





“ 


os 


Portable 


“ 


Hand. 
One 16” Swing 6ft. Bed Engine Lathe, Second Hand 
** Danish Weston Hydro Extractor. os " 
*‘ 60’ Blackman Exhaust Fan 
| * No, 8 Sturtevant Blower 


S.L. HOLT &CO., 


67 SUDBURY ST., Boston, Mass. 


“ “ 














CS 


1 F 


nd. 


.6 
Ti 


and 
ond 


ind 


. Bement 2250 lb. Steam Hammer. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 1,000. 25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
e= anteed. Self-contained Automatic Cut-off Engines 
= 12to 100 H.P. fordriving Dynamo Machines a specialty. 
- Illustrated Circulars, with various data as to practical 
Steam Engine construction and performance, free by 


mail. Address, BUCKEYE ENGINE CO., Salem, Ohio. 
SALES AGENTS: W 1 SIMPSON 301 TELEPHONE BUILDING, {x W. ROBINSON, cor, Clinvon & Jackson Sts. Chicago, Ill. 
ok +18°CORTLANDT STREET, N. Y. QROBINSON & CARY, St. Paul, Minn. 
KENSINCTOW ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia, 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


y 38d and Walnut Sts. Branch Office, 180 Washington St. 
PHILADELPHIA, CHICAGO. 


OVER 20,000 ENGINES IN USE. 
3 CT] ARANTEE To Consume 2 to 75 ANY Other Gas Engine doing 


Per Cent. Less Gas than the same work. 


BLESSING'S W ATER CIRCULATOR 2 PURIFIER 


Guaranteed to Absolutely Prevent Formation of 
Scale in Steam Boilers. 


Automatically takes water from the boiler 
filters it, and returns it in pure condition, thus 
removing scale-making impurities from th 

water, and maintaining a free and stead) 
deedlation. Combines the well-know: 
Albany Steam Trap witha Filter of nove 
construction, which has no rival in point o 
simplicity, facility for cleaning, and assurance 
against clogging of sand valve. 

We also manufacture the Albany Steam 
Traps and Blessing’s Patent Renewable-Seat 
Stop and Check Valves. Send for Circular. 


ALBANY STEAM TRAP C0,, 


ALBANY, N. Y. 


“Russell & Co. 


MASSILLON, OHIO, 


BUILDERS OF 


AvuTomaTic ENGINES 


BOILERS, ETC. 


Complete Power Plants Furnished 
and Erected. 
SEND FoR CATALOGUE. 


WM. BERKEFELD’S FOSSIL MEAL COMPOSITION. 
THE BEST 
Non-Conducting Covering for 
Steam Pipe and Boilers. 
The only genuine Fossil Meal. Sold 4 
in bags of 110 lbs. each. Be ware of 
imitations. Send for circulars. 


Fossil Meal Co., 48 Cedar St., N. Y. 


A. GIESE, Sole Proprietor. 


ORTER- HAMILTON To Buyers of Engine Lathes 
ENCIN ~ 


We are now sii from entirely new 
FOR HEAVY WORK AND =. POWERS. designs, extra heavy 19" and 21” Engine 
EXTRA HEAVY DESICN. 


Lathes (the most popular sizes), of which 
Send for Catalogue. we are making a specialty,and manu- 


WILLIAM TOD & Cco., eeeenes in lots of not less than 100 at 


k - E 
YOUNGSTOWN. OHIO. lathe ts furnished with hollow epindtey 
“mpwenty Years with the Indicator. hole. Every lathe has substantial com- 












































“{rade-many 












the 19” with 1" hole, and 21’ with 17%’ 
. yp pound rest,heavy tool post (bar steel), rest 
2 vols., $3.00. By THos. Pray, Jr.,C.&C.E. to turn full swing, following rest with 
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and C. & M. E. Sixt thousand sold. J: Wiley’s adjustable jaws to take any size from 
Sons, 15 Astor Place, N. Y., or Thos. Pray, Jr., P.O. 91°" down, with extra tool for shatting. | 
Box 2728, Boston, Mass. Full set of gears to cut from 2 to 18 
threads including 11% pipe thread. | 


M AC h4 } N e TOO LS. Automatic stop on carriage. Separate screw 
and rod feed, and the most substantial 

. SEG = y and easily managed taper attachment 

NEW AND SECOND-HAND. ON HAND. made. Cones and gears of large diam- 





12 in.x6 ft. Engine Lathe, new. eter and wide belt. Studs, se ze one 
tain, ov ft, s Blaied iell, « smallgearsare steclorgunmetal. 

6 sde ‘ 
1 bray x6-8.10 & 12 ft. “ Bridgepert, new, live heads, heavy tail stocks, Ne A 


16 in.x6 Blaisdell, or worm gears, no weak reverse plate. 


18 in. x8 ft sai pisisdell, “ Perfect lubrication for all running parts, 


19 in.x12 & 14 ft : nearly new. including carriage. 


20 in.xlu ft Lathe and Morse air 


23 in. xs-12 & 141-2 ft.** Bridgeport, “  viage directly under the line of strain. 


24 in. x16 ft. bs New Haven, good order. Friction counter-shaft, the most dura- 
tee $9 “ Sane = potter, ne’; ble made. Our prices are reasonable 
50 ina) 2 ft. New Haven, Al. for cash, and from which no deviation 
54 in. x30 ft. - Niles, goodasnew. Will be made. Our written guarantee 
16 in. x42 in. Planer Bridgeport, | new. accompanies weeny’ kating. 

16 in. x3 ft. - Pratt & Whitney, good order. 

22 in.x4 ft. on pete, new. 

22 in.x4-5& 6 ft. “3 owell, “ 

m2 in.x5 ft. m Hendey, new. cu AR R A N T EE. 

24 in.x6 ft. * ende 06 

mie. x6 ft. : Wood and L ight, good. We guarantee this lathe to be equal in 
28 in. ft. x Biglow. “workmanship, truth, accuracy, solidity, 
fae mn age al new: material and finish, to the best made, 
30 in.x7 ft New Haven, fair. l Hable f hi 
30 in. x® ft. “ Hewes & Phillips, new. and hold ourselves legally liable for this 
20 in. x10 ft. she Powell. guarantee, 

36 in. x12 ft. “ Niles 'T'ool Works, Al. 


12 in. Shaper, Traveling Head, new. 

12 in. ” Hewes & Phillips, " 

13 in. Stroke, 9 ft, Bed, Trav. Head Shaper, Barr, Al, 

24in. $ Shaper, Bridge DORs, new. 

2%4in. * Wolcc a 4 € 


16-18-20-23-25-28-34 in. Drills. 30 in ‘Radial Drill, 


13 in, Stroke Slotter H. & F new. MANUFACTURERS 

16 in. Bol Miles, Phila. mn Al. a 

Center Bolt Cutter, new. 

50 in. Boring and Turning Mill. Al. vi h H j 

6 in. Cutting Off Machine Star. ac H n e O O Ss « 


Fitchburg Car Axle Lathe. 
Merril! Drops, 800 Ibs. 


Bement 3001b. Steam Hammer. | Rood order 159, 161, 163 and 165 EGGLESTON AVE., 
Gang Drills, and full line of all kinds of Machine Tools. 186, 138, 146, 148, 150, 152, 154 B. 6th St. 
CINCINNATI, OHIO. 


Send for list and specify what is wanted. 
Ex. PP. BULLARD, 
(See our advertisement on last page.) 


72 Warren Street and 62 College Place, New York. 


a Set atlon fi Engines from 15 to 400 Horse Power. FLATHER PL ANERS 
064 CU TR et , f Stecl and lied to the trad 
a war’ | out trom coal endtebing held ef ent: | a aan 
isa MILLS and GENERAL MACHINERY. 


| orders for castings weighing from a few pounds to 
| forty tons. Our Boring and Turning Mill is one of 





























S 
MANUFACTURERS OF 


\MPROVED 






















STEAM ENGINES 
&,,,'N { 
Vit VARIES” 














Sizes Varying from \ f 4 0] } =. 
80 to 2000 Horse Power.' Wy yi 2 ae h q 
Horizontal or Vertical, aS | - ad , 
Direct Acting or Beam, 
Condensing,Non-Condensing —— 
or Compound. 
Send for Circular. 
































Ha; ch Pre essul re. 
nde NSIN av ‘Omp UN 
TUBULAR BOILERS. 
, GEO-A-BARNARD 


*AGENT- 















































PISHKILL LANDIN 
MACHINE CO. | 








{ 


| 


























Robert Whitehillyonc 


URER OF 
AnaUISg weg [lt  <e ~* 
OF ENO Se 
n>” SLIDE VALVE €N at 
STATIONARY BO/LERS, 
GENERAL MACHINERY, 
RO, 
“AND BRASS cast? 
s Room 6, Ce 


COAL AND /RON EXCHANGE, 
Corn.CornTLANDT &CHURCH ST. 





































































JOHN McLAREN, 


HOBOKEN, N. J. 


BUILDER OF 


s CORLISS ENGINES, 


ATR COMPRESSORS 
AND BOILERS. 








STEARNS MEG. COMPANY, 


BRIS, PA. 





Sizes, 22 and 26 inches. 


Works at ERIE, PA. 





Having enlarged our Foundry and otherwise 
added to our facilities, we are prepared to execute 


the largest in the United States, by which we can 
bore and turn a wheeel or cylinder up to 30 feet in 
diameter, and we can plane 30 feet long by almost 
any width. With our unsurpassed means for 
handling heavy work, and shipping by boat or 
rail, we are enabled to 


OFFER INDUCEMENTS 


to customers. 





Ready for immediate delivery. 


26 in.x26 in.x6 ft. 
26 in.x26 in.x8 ft. 


We make a specialty of machinery for making 
Sugar, and furnish everything necessary to fully 
equip Sugar Refineries or Plantations. Satisfaction 
guaranteed, and patronage solicited. 


§. 5. HEPWORTH & CO., 


“Glenwood Station,” Yonkers, N. Y. 


HILL, CLARKE & CO. 


36 Oliver St., Boston. 
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BROWN & SHARPE MFG. CO.' 


Manufacturers of 


MACHINERY AND TOOLS, 


PROVIDENCH, R. I. 


This Machine is designed for flat and true 
surface grinding and finishing. It is an effec- 
tive substitute for the operations of filing and 
stoning. 




























these operations are saved, beside obtaining 
better surfaces upon the work done. For all 
finished parts of machinery of cast iron or 
steel, hard or soft, for puncbes or dies, straight 
edges, flattening dies, etc , it will pos invalu- 
able, and will produce fine work with little 
expense. 

It will Grind 14” wide, 26’ long, 10’ high, 
using a 9” wheel. 

The countershaft has tight and loose pulleys 
8’’ diam., 4’’ face, and should run about 276 
turns per minute. 

Price includes countershaft, wrenches, etc., 
all complete, delivered F, 0. B. at Providence, 
R. I. We ight, 2.500 Ibs. 

We are prepared to furnish this machine 
lengthened,to grind 5 ft. long. Weight, 3,000 lbs 


[LLUSTRATED CATALOGUE MAILED ON 
APPLICATION. 








Duplex Steam Pumps 


COPYRIGHT 1883 BY 


—— ATER WORKS MACHINERY, 
THE CORDON & MAXWELL C0. 


HAMILTON, OHIO. 


BRANCH HOUSES: 


NEW YORK, 96 Liberty Street. 
PHILADE LPHIA, 705 Arch Street, 
CHICAGO, 96 Lake Street. 


: POW E F: 


TRAVELING CRANES. 


Full Specification and Tender promptly submitted on receipt of 
capacity and span of bridge desired. 











Particulars on application, 
MAKERS, 


The Yale & Towne Mfg.Co., Stamford, Conn. 


NEW YORK—CHICAGO—PHILADELPHIA—BOSTON. 


ENGINE LATHES, SHAPERS & DRILLS. 


Catalogues on application. 











26-INCH BAUK GEARED 


AND POWER FEED DBILL. 






20-INCH LEVER DRILL. 





* in. U pright Drill 
3 mock Geared | LODGE, DAVIS & C0. 
33 a CINCINNATI, OHIO. 


Drills. 
Send For Prices, It Will Pay You. 


(See special notice of Engine Lathes on page 


E. E. CARVIN & CO. 
E GOULD & EBERHARDT | — 


189 & 141 Centre Street, N. Y¥., 
MANUFACTURERS OF 

NEWARK, N. J. 

Eberh: irdt’s Patent 


MACHINISTS TOOLS 
AUTOMATIC 


GEAR CUTTER. 


18in. Win. 36in. SO0in. 
60in. Stin. Sizes. 


™ “Experts pronounced it 
the best.” 


15.) 











Milling Cutters all Shapes and Sizes, 
Straight or Spiral Teeth. Width of face, 1-8 in. 
te 3 ine Diameter, from 2 1-4 in. to 8 3-4 in 
SEND voR Cataloous. 





The entire cost of files, and three- | 
quarters of the labor usually expended on | 


THE PRATT & WHITNEY CO. 


HARTFORD, CONN., 


Manufacture 





Gardner & Woodbridge patent 


and new Threading Tool, Rhodes’ Square Thread 


Tool, Woodbridge Lathe and Planer Tool, John- 


son’s Cutting-off Tool, 
Caliper Gauges. 


Kidd’s Improved Dividers and Adjustable 





THE BILLINGS & SPENCER COMPANY, 


EXARTEORD, CONN ., 


MANUFACTURERS OF 


Billings’ one 


roved Gombination Pliers. 


Drop Forged from Tool Steel. 


DROP FORGINGS " °rsi.10.9) Sassyies Feo 


Guns, Pistols, Sewing 








Machines, 









AA a 


MACHINISTS’ TOOLS 


Machinery Generally. 


Send for Illustrated 
Catalogue. 





WARNER & SWASEY, 


CLEVELAND, OHIO, 


IVACHINE TOOLS 


For Iron and Brass Work. 


SMALL TOOLS & FIXTURES. 
Gear Cutting in all its Branches, 








ILLUSTRATED CATALOGUE 





NY 


MANUFACTURER OF 


ENGINE LATHES 


FROM 16 to 48 IN. SWING. 
on application. 


GEO. W. FIFIELD, 


Cuts, Photographs and Prices furnished 





BRASS GEARS I keep in stock a large 
» variety of Cut Gears ot 

Brass and send them post-psid at very low prices 
—— SEND FOR MY CATALOGUE 

Geo. B, Grant, 66 Beverly St., Boston, Mass 





ON APPLICATION. | 


Lowell, Mass., U. 





KEY-SEATING 
MACHINES, 


and 20-in. Drills, 


A SPECIALTY. 
Our Key-Seating Machine 


will save enough in 60 
days’use to pay first cost; 
no shop can afford ws do 
without one. We 

now sendy for prompt 
shipment oth Key- 

ing Machines Fa ann. 
Drills. Send for P' 
and C atalogue. 


_ W.P. DAVIS, 
NORTH BLOOMFIELD, XN. Y. 
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RADIAL 
DRILL, 





POND MACHINE TOOL co. 


Successors to.DAVID W. POND. | MANNING, MAXWELL & MOORE, 
Worcester, Mass. Sole Selling Agts., 111 Liberty St , N.Y. 








J. M. 
W. B. FRANKLIN, Vice-Presipent. 


J. B. Putroz, Skorerary. 


ALLEN, Presiwenr. 








For Prices and Photographs Write 


THE G. A. GRAY CO., | 


| Sycamore & Webster St. CRAB he 


| Lathes, 
Planers, 






17 in. 
20 in. 
26 in.x24in. ¥ 
32 in.x 40in 
38 in. x 86in. 





STEEL CASTINGS, 


PRATT & LETCHWORTH, 


PROPRIETORS 


Buffalo Steel Foundry, 
BUFFALO, N. ¥. 








PUNCHING PRESSES, DIES, 


And other Tools for the Manufacture of all kinds of 


SHEET METAL GOODS, 
STILES & PARKER PRESS CO. 


pee" ero. DROP HAMMERS. 


MIDDLETOWN, CONN. 


Branch Office and Factory 206, 206, and 207 CENTRE STREET, NEW YORK. 





J.M.CARPENTER * 


PAWTUCKET.R.I. 





TULLE 





Mantfacturer 


APS & DIE 











